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“PACKAGING” MICROWAVES 


FOR MOUNTAIN TOPS 


In Arizona, the telephone company faced a 
problem. How could it supply more telephone 
service between Phoenix and Flagstaff—through 
135 miles of difficult mountain territory? 


Radio offered the economical answer: a new 
microwave radio-relay system recently created 
at Bell Telephone Laboratories. Operating at 
11,000 megacycles, it was just right for the 
distance, and the number of conversations that 
had to be carried. 


But first other problems had to be solved: 
how to house the complex electronic equipment; 
how to assemble and test it at hard-to-reach 
relay stations way up in the mountains; and 
how to do it economically. 


On-the-spot telephone company engineers had 
some ideas. They worked them out with engi- 
neers at the American Telephone and Telegraph 
Company and at Bell Telephone Laboratories. 
The result: a packaged unit. 


The electronic equipment was assembled in 
trailer-like containers at convenient locations 
and thoroughly checked out. The complete units 
were then trucked up the mountains and lifted 
into position. 


The system, now operating, keeps a watch 
on itself. When equipment falters, a relay sta- 
tion switches in stand-by equipment, then calls 
for help over its own beam. 


The new Phoenix-Flagstaff link illustrates 
again how Bell System engineers work together 
to improve telephone service. Back of their 
efforts is the constant development of new com- 
munications systems at Bell Laboratories. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 


ter weer 88 


4 


rhe 


How to make Stereo Recordings off-the-air 
with the Bell Tape Transport: Model shown 
here in portable carrying case has Record 
Pre-Amps already installed, is all set to re- 
cord stereo broadcast from Bell Stereo Tuner. 


With these components you can keep your 
favorite performances permanently on tape, 
then playback through the matching Bell 
Stereo Amplifier. Smart lookin’...and a 
smart way to save money, too. 


Record your own 4-track stereo tapes 


with a new Bell Stereo Tape Transport 


Add it to your hi-fi system. 
Record Stereo broadcasts. 
Copy your own stereo tapes 
and records. 


New models play 4-track 
stereo tapes; give you twice 
as much playing time. 


Makes a complete stereo 
system with Bell Stereo 
Amplifier and new matching 
Bell Stereo Tuner. 


With the many new releases of 4-track sterco 
tapes at 7% ips, here’s the economical way to 
build your own stereo tape library. 


Add a Bell Stereo Tape Transport to your 
hi-fi system. New models now available play 
and record 4-track stereo tapes. Give you more 
playing time on tape for /ess money! 

Already have your own Bell Stereo Tape 
Transport? You can install your own 4-track 
head conversion kit for as little as $25.00. 


For playback of your favorite stereo record- 
Ings, all you need is the Bell Model 3030, a 2- 
channel stereo amplifier with built-in pre-amps 
...now available with its own matching Bell 
Stereo Tuner at a combined savings fo you. 


See your Bell Dealer today. and find out about 
this amazing introductory offer. Or, write us. 


ell Sound Division - THOMPSON RAMO WCOLDRIDGE Ine. 
555 Marion Road s Columbus 7, Ohio 
In Canada: THOMPSON PRODUCTS, Ltd., Toronto 
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“Bonus" Feature 


Understanding Transistor Circuits.................... James Buttertield 
A novice and an expert discuss circuit design in this special l6-page 
section and prove that understanding transistor circuitry can be a cinch. 


Electronic Construction Projects 

Mark-A-Spot Frequency Standard............... 0.00000 cuee Don Lewis 
Pocket Regen Receiver 
R.F. Preamplifier 


Wireless: Micro phone@ay: scodenrr, arth ee ied wen coe rn cutie onda he ee 
MagnetizesVoun hools). vars scons cenit es John Shields 
Tubeless Transistorless Code Practice Oscillator...... Leon A. Wortman 


Audio and High Fidelity 


Inside the Power Amplifier (Part 2)................... Joseph Marshall 
Eight-Watt Audio Amplifier 


Dynamic Microphone Preamp............... cece ccc ceccceeuevccuus 
StereocRhonos Oscillators or. au rasccusmaicttetewons hoes ny Joseph Elkhorne 


Electronic Features and New Developments 


Electronics Against Cancer...............ccceeeccuueeee R. E. Atkinson 
Shocking: ButeTirdes: tet ane eek en eee Forrest H. Frantz, Sr. 
Radar Eyes for TV Weather Forecasts................. Art Zuckerman 
Tips for Citizens Band Applicants........0 0.00. ec ccc cece ceca 
The World Within the Atom.................... Sounder Harris, WINXL 
Radio Triggers Street Lights................. 0.0000, Walter F. Valaika 
Chinese Language Teleprinter; Magnetic Plastic.................... 
Tune Up Your Car's Ignition System............. Joseph Tartas, W2YKT 
Customize sYoursKitsis 200 eval ahunte eins Donald L. Stoner, W6TNS 


Amateur and SWL 

Ther T rans-Six \Receiven iin. .iics een eons has John J. Sury, K8NIC 
Build a Solar-Powered 40-Meter Transmitter. ..Donald L. Stoner, W6TNS 
Code Practice Oscillator 
Code Keyer 


Departments 
NotessfiromrthevEditore.2208. ie. csvset eee: Oliver Read, WIETI 


POP’tronics Bookshelf 
Tips and Techniques 
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Transistor Vopics ata emia tar yse wile Reet Seg ROE lou Garner 
AtteriGlass: fie tvaria tert cat vote rope Mica tne Saunder Harris, WINXL 
Short:Wave Reports: .cissaa cuts ok ener sl ee ee Hank Bennet#, W2PNA 
Carl and Cnny rnc ice scrote Nort ee coon aoe John T. Frye, W9EGV 
On:-thezCitizens Bandi 7s% 35 oc ke oe care tee ccs Ge Tom Kneitel, 2AQ3O5 
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Discover for yourself why Sherwood 
is the most honored line of high 
fidelity components in the field. 

Sherwood Tuners (the first ever to 
achieve sensitivity under 0.95 
microvolts) feature: inter-Channel 

Hush, a noise muting system which 

makes FM tuning easier than ever « 

FM Multiplex Output + “Feather-Ray” 
Tuning Eye « Automatic Frequency 
Control » Flywheel Tuning. Combine 
these tuners with either of Sherwood’s 
‘mated” stereo amplifier choices; 
20+-20 watts or 36-+36 watts, And 
only Sherwood offers all these 
features: Single/Dual Bass & Treble 
Controls « Mid-Range Presence Rise « 
Stereo-Mono Function Indicator Lights 
« Phase-Reverse Switch « Damping 
Factor selection. Sherwood also offers 
either 36 or 60 watt monaural 
amplifiers, FM Multiplex Adapters and 

a complete decorator-styled fine of 

cabinetry and 3-way speaker systems 
—The Finest in High Fidelity, 
Sherwood Electronic Laboratories, Inc., 
4300 N. California Avenue. 

Chicago 18, tHinois. 


only for those who want the ultimale 


—SHERWOOD-HIGH FHL 


For complete technical details write Dept. PE-8 
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Model S-500€. 20 + 20 Stereo Dual Amplifier $189.50 
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Model $-3000 II, FM Tuner— $105.50 
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Model $-1000 IJ, 364 Monaural Amplifier —$109.50 
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Model S-2000 I, FM-AM Tuner —$145.50 
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World's largest-selling Electronics Magazine 


This month's cover photo by Bob Loeb 


COMING NEXT MONTH 


POPULAR *.:." 
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(ON SALE AUGUST 20) 


Keep your eyes open for the September cover—it will 
show a picture of a color TV show under way. This ties 
in with a no-holds-barred evaluation of color TV to date. 
See page 39 for details. 

A whole batch of novel construction projects will ap- 
pear in next month’s POPULAR ELECTRONICS. Here is 
jyst a partial list: an electronic fish lure that really 
works; a completely transistorized stereo tape preampli- 
fier to provide the best possible results from stereo tapes; 
and a pocket-sized three-transistor portable radio with 
a built-in loudspeaker. 

Also coming are interesting and informative feature 
articles and, of course, all our regular features for ex- 
perimenters, hams, SWL’s and hi-fi’ers. 4 


SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South 
Please allow at least four weeks for change of address. Include your old address as welt as 


CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be mailed to the 
New York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care, but this 
magazine assumes no responsibility for their safety. Any capy accepted is subject to whatever adaptations and revisions are neces- 
sary to meet the requirements of this publication. Payment covers all author's, contributor'’s and contestant’s rights, titles, and interest 
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered 
as part of material purchased. 
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Wy, SPARE TIME AT HOME AS AN FUTURE 


Guided 
Missiles 


Television 


Micro-Waves 


Communications 


Industrial 
Electronics 


Computers 
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OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop men, farm- 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don’t have to quit your 
self ready for a future in the fast-growing Electronics field. 
Whether you prepare at home or in our well-equipped 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own. 


| JF p | 
Si ¥ 
“ELECTRONICS | gee 
‘eg AE BES = Chih | 
NO PREVIOUS TECHNICAL EXPERIENCE 

ers, salesmen — men of nearly every calling — have taken the 

present job. If you are 17 to 55, see how you may get your- 

Chicago or Toronto Laboratories, you get sound, basic training 

simple directions, follow clear illustrations. When you finish, 

Mail coupon for free facts today. 


Automation 
Electronics 


Live-Wire Employment Service Draft Age? 


Remote Control 


Puts you in touch with job We have valuable information 

opportunities—or helps you for every man of draft age; so s yste ms 
taward a better position in if you are subject to military 

the plant where you are service, be sure to 

now employed. check the coupon. 


Bronudcasting 


SAMPLE BookreTEREEL 
We'll give you a free copy of an interesting booklet, 


“Electronics and YOU. See for yourself how you 
may take advantoge of the opportunities in this fast- 
growing field, —S—_— 


Service Shop 


MAIL TODAY FOR FREE FACTS 


ta 
Accredited Member DeVry Technlent institute 
of National 4142 Belmont Ave, thicoge 41, Ill, Dept. PE-£-" 
Home Study Council Please gire me your FREE booklet, “Electronics and YOU," ond tefl ma 


how | may grepera ta entee one or more branches ef Electronics at 
lintad obeve, 


“One of North Americo’s Foremost Electronics Training Centers” 
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D:VRY TECHNICAL INSTITUTE 0m Moe 
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re IONE STATE 
CiEAeO AL NOs ise O Check here if subject to military training 
FORMERLY \ j i090 DeVry Tech's Conedian Training Center is located at 
DEFOREST’S TRAINING, INC. x 626 Roselawn Avenue, Toronto 12, Ontario 
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Notes from the 
AA Editor 


TRANSISTORS. Some months back, included in our morning mail along with 
the usual bills, press releases, and notes from our readers, was a 
Yukon-postmarked manuscript typed on a code-copying typewriter. 
After wading through the mass of capital letters, we discovered 
that we had in our hands an explanation, in dialogue forn, of how 
transistor circuits work, and how to design them by using Ohm's 
law and common sense. 


This unusual manuscript so impressed us that we immediately got 
off a letter to the frozen north, asking the author, Jim Butter- 
field, to expand the article to the point where we could make a 
special feature out of it. After a series of conferences via 
trans-Canadian mail, Jim came up with "Understanding Transistor 
Circuits," which begins on page 67 of this issue. We think it'sa 
pretty fine exposition of the transistor. 


Unless you know your transistors cold, don't expect to absorb the 
whole story in one sitting. Take the three sections slow and easy, 
one at a time, and think over what you've read before going on to 
the next section. If you've been bogged down in textbook-style 
math or so "brainwashed" by vacuum-tube theory that the new 
transistor current amplification concepts have trouble getting 
through, you'll enjoy and appreciate "Understanding Transistor 
Circuits." 


NEW COLUMN. Citizens Band radio has really gone over witha bang. Most 
manufacturers of Citizens Band equipment are in the frustrating 
but nevertheless happy situation of being unable to produce enough 
gear to satisfy the demand. Since our mailbag indicates a tre- 
mendous interest in this new service, we have arranged with Tom 
Kneitel, one of our contributing editors, to write a monthly col- 
umn on the latest news and happenings on the Citizens Band. Tom's 
first column starts this month, on page 130. 


CIRCUITS AND PROJECTS. Through the years, our reader mail has always 
indicated that a number of circuits were special favorites. In 
this issue we have assembled some of the most popular ones. Start- 
ing on page 83 is a four-page section which presents nine old stand- 
bys in "capsule" form. 


Also in this issue are six other build-it-yourself projects which were 
requested by readers. If there are other projects you would like to 
see in the future, drop us a line. When we get enough requests for 
any particular item, we will publish complete plans. 
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EARN MORE MONEY...GET INTO 


TELEVISION 


ELECTRONICS-RADIO 


Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE 
At Home — In Spare Time msm 


sg 


YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

© Parts to build 2 modern TV set, including 
all tubes plus a large screen Picture Tube 


© Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave - 


© Parts to conduct many experiments and build | 


Continuity Checker, RF Ocillator, TV Circuits, - 
Audio Oscillator, TRF Receiver, Signal Generator : 4 19 BIG KITS 


¢ AValuable Professional Multitester < 


> "ap 
YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
2. RADIO, FM AND AM 6. AUTOMATION 
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 
4, SOUND RECORDING AND HI FIDELITY 8, COMMUNICATIONS 


YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services 
You can build a secure future for yourself if you get into Elec. ~ consultation privileze with our 
tronics NOW! Today's shortage of trained technicians creates chien eae ie a eo 
tremendous opportunities. National Schools Shop-Method trained YOU NEED for outstanding success 
technicians are in constant and growing demand for high-pay jobs in Electronics, 
in Broadcasting and Communications, Electronic Research, Serv- 


icing and Repair, and many other branches. 


Let Nationa! Schools, a Resident course. You can handle sales. servic: 
Technical School for over 50 years ing. manufacturing, or make good wish 
train you for today's unlimited op- money in your own business. SEND W ye gident 
portunities in electronics! Our Shop FOR FACTS TODAY! our Rest 
TECHRICIRS ou EARN AS YOU LEARN. Many of our 
date developed hy. cetperienceticin: students earn their entire tuition and 
acta ae E more in Spare Time jobs we show 
structors and engineers, your Tele- f ine do. Shile fi Pas 
rama Course will teach you all phases WM NOW to Co while learning. 
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED — 
correctly. You can master the most Clear, profusely illustrated lessons, 
modern projects, such as Color TV, shop-tested manuals, modern circuit 
printed circuits — even prepare for diagrams, practical job projects — all 
FCC License without taking a special the valuable equipment shown above 


&S Fg MEMBER 
TECHNICAL TRADE TRAINING SINCE 1905 


es } 
LOS ANGELES 37, CALIFORNIA 


Fully illustrated “Career” Book in SET FAST SERVICE_ MAIL HOW To 


FREE! 1v-Radio-Electronics. PLUS actual sample NATIONAL SCHOOLS, DEPT. R2G-89 
lesson—yours at no cost, no obligation. HP 4000 s. Frcueraa st 
CLIP COUPON NOW... MAIL IT TODAY! 


NATIONAL SCHOOLS 


t 
LOS ANGELES 37. CALIF f 
Rush free TV-Ralio “Opportunity” Book and samplo I 
lesson. No salesman will call ] 

t 


APPROVED FOR G.1. TRAINING NAME_ ACE.___ 
NATIONAL SCHOOLS : =" 
SO) ———————— er AL STATE __ 
4000 S$. FIGUEROA ST., LOS ANGELES 37, CALIF, i ( Check if Interested OMLY in Resident Schoo! trammnz at Las Ancetes. 6 
4 VETERANS Give doi of Diichorge 
Rew we ee 2 ee ee 


August, 1959 2 


SPECIAL OFFER! 


SAVE $36.39 


Campers, boaters, hams away-from-home... Here’s a 
great cash savings on National Radio’s famed NC-66, 
portable shortwave /ham receiver. Features 5 bands, 
including marine and aircraft direction finding bea- 
cons, standard AM, 160-5 meter amateur, and world- 
wide short wave bands. AC/DC or battery pack. 


THIS IS WHAT YOU GET: 


NC-66 portable receiver, reg. price.................... $129.95* 
RDF-66 direction finder, reg. price.................... 39.95* 
Eveready “Magnet Torch-lite” incl. cells.............. 2.49 
Marine Electronic Handbook......................... 3.95 


(Published by Howard W. Sams) 
Total value $176.34 


NATIONAL’S SPECIAL PACKAGE PRICE............ 139.95 
NOUZSAVE!. 2 erste. scan dicen oe tues ee eon! $ 36.39 


This is a limited time offer... so see your National Radio 
distributor now, or write for full catalog and dealer’s name 
nearest you. 


*Sugg. list, slightly higher west of Rockies and outside U.S.A. 


NC-66 portable receiver 


bo aa , oe 
MELROSE 76, MASS. 


A wholly owned subsidiary of National Co., Inc. 


THIS SPECIAL OFFER IS SUBJECT TO WITHDRAWAL 
AT ANY TIME, WITHOUT NOTICE 


Perplexing Stereoplex 
= I want to build the “Stercoplex” amplifier 
which appears in your April issuc, but am unable 
to find the output transformers. Could you please 
tell me where I can purchase these transformers? 
S/Ser. Buppir BatLey 
APO 332, New York, N. Y. 


The Stancor A-3872 can be ordered from any 
of the larger mail-order supply houses for S4.66 
plus shipping charges. Incidentally, please note 
that capacitor C8 in the Stereoplex is shown on 
the schematic with its positive end connected to 
ground—the negative end of C8 should go to 
ground. 


Ham Band Romance 
m My name appeared in Herb Brier’s column in 
the November 1956 edition of PopuLar ELEcTRON- 
Ics. At that time I offered my assistance to any- 
one who might need help in getting an amateur 
radio operator’s license. One of the letters I re- 
ceived was from a girl in Lambertville, N. J. She 
and I soon found that we had a great many things 


~. 
ee 


in common. One thing led to another; and to 
make a long story short, we will be married on 
September 25th. If it weren’t for your magazine, 
we would never have met. Please accept thanks 
from both of us for the role that Poputar ELEc- 
TRONICS played in bringing us together. 
NatTuHan J. Scttutman, K4OYG 
Eau Gallic, Fla. 


We’re overwhelmed. We never thought we'd 
be playing Cupid. Anyway—congratulations and 
best wishes for a long and happy marriage. 


Replace the Butfer, Too 
= Having serviced auto radios for several vears, I 
enjoyed reading “How to Repair Auto Radios” in 


to Always say you saw it in—POPULAR ELECTRONICS 
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Want To 
Double 


Your Pay 


Get into Radio— 
TV-Electronics 


FIND OUT 


Your FCC license is recognized by employers as proof of your 


technical ability. 


li FIND OUT how the FCC license helps |) 


you get a better job or increase your pay on 


your present job 


In Electronics 


what the FCC license means 


Opportunities 


> | good 


“License and $25 raise due to 
Cleveland Institute training.” 
“| sat for and passed the FCC 
exam for my second class ti- 
cense. This meant a promo- 
tion to Senlor Radio Techni- 
cian with the Wyoming State 
Highway Department, a $25 a 
month raise and a District of 
my own for all maintenance ou 
the State's two-way communi- 
eation system. 


“| wish to sincerely thank you and the school 
for the wonderful radio knowledge you have 
passed on to me. 1 highly recommend the 
school to all acquaintances who might pos- 
sibly be Interested in radio. 4 am truly con- 
vinced 4 could never have nassed the FOC 
exam without your wonderful 
help and consideration for 
anyone wishing to help them. 
selves.'’ 

Charles C. Roberson 
Cheyenne, Wyoming 
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| , training 
e ; doesn’t 
ae j cost . 
as it pays! 
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how we guarantee 
FIND OUT your FCC license 


portation for self and family. 
other benefits. 


Desk PE-54 4900 Euclid Avenue Cleveland 3, Ohio 
The Master Course in Electronics will provide you . ease send Free Booklets breoared a ola wk gel atta pp 4 
cpa AOU S. ave hn a ex re in Elec! 

with the mental tools of the electronics technician fas Inteated. helene gle Sa Nal pa Mt 
and prepare you for a First Class FCC License , OD Military C0 Broadcasting h 
(Commercial) with a radar endorsement. When ® (] Radio TV Servicing (1 Home Experimenting 
you successfully complete the Master Course, if i © Manufacturing (J Telephone Company q 
you fail to pass the FCC examination, you will § CAmateur Radio Ot rl 
receive a full refund of all tuition payments. , i Lal OLne aie wean ce 2: : 
how employers make job q In what kind of work In what branch of § 
FIND OUT offers like this to our gare you now engaged? Electronics are you 8 
graduates every month ycaere se watoresied> ' 
RADIO OPERATORS: TWA has opportunities for : B 

radio operators with a 2nd class license or better, 9 90° 
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4900 Euclid Avenue Cleveland 3, Ohio |B em em cu os ee om ce am oe me oe oe oe ot me 
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for 
_ CITIZENS BAND 


marine 
radio 


MOSLEY V-27-¢P . 
100% RUST PROOF Vertical Antenna for 
the 1] meter Citizens Band. 360° radiation 
pattern for effective communication at any 
heading when antenna is mounted clear of 
interacting objects. 

Radiator and radials are of heavy gauge 
61ST6 aluminum. Fittings and hardware are 
brass, copper and stainless steel. Vertical 
and radials are each 9’ long. Heavy duty 
base mount with coax connector fits 14’ 1D 
pipe mast. Supplied with Mosley Antenna 
Coat for protection against salt corrosion. 
Model V-27-GP, less mast & RG-8/U coax. 

Net Price, $34.95 


Available from most electronic equipment 
distributors—coast-to-coast. 


| ey 
Electrons, Gre 
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Letters (Continued from page 10) 


your May issue. However, the article failed to 
mention the buffer capacitor and the spark plate. 
Many times the buffer capacitor shorts out as 
well as the vibrator. If a faulty vibrator is replaced 
with a new one and the buffer capacitor is shorted, 
the new vibrator can be damaged. In fact, many 
manufacturers guarantee their vibrators only if the 
buffer capacitor is replaced along with the vibrator. 
Bitt Carziste, USAF 
Keesler AFB. Miss. 


Although good service practice dictates replacing 
the buffer capacitor along with the vibrator, the 
primary aim of this article was to show how to get 
an inoperative auto receiver working again without 
removing it frome the car. If the set is taken out of 
the car—or can be without too much dificulty— 
always replace the buffer capacitor. 


Better Convert to Monophonic 
@ Can you tell me if there is a device for shut- 
ting out sounds such as stereophonic music which 
can be placed over the ears (not inside the ears), 
and where I can secure this? Such a device could be 


worn by one person who does not like stereo- 

Phonic music without taking away that particular 
enjoyment from others who do. 

Mrs. Orris McCartney 

Napa, Calif. 


Have you tried the ear mufi and ear plug manu- 
facturers? 


Correction on “Dice” 
m Just a note to let you know that I have heard 
from Ira Glickstein on his “Eight-Sided Dice” 
article, and that he was able to straighten out the 
trouble I was having. The dice work swell now 
and are great fun. The one thing you might cor- 
rect for your readers is the listing of the push- 
button switch for this unit. It should be a 
Switchcraft 1009 and not a 9001 as shown in the 
parts list. 
STAN FARMER 
Grand Junction, Colo. 


More on Contra-Polar Energy 
= Referring to Lawrence Jenkins’ letter in the April 
issue concerning cortra-polar energy, I would like 
to point out that although such matter—with posi- 
tive electrons and negative protons—would be in- 
compatible with our conventional matter, the 
particles which would make it up definitely do 
exist. A full report on the present status of the 
particles and anti-particles is contained in the 
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czy 


“HOW A ‘CRAZY 


RUMOR’ GOT ME 
PROMOTED!” 


What | overheard one morning shook me 
right out of a rut! 


“Company’s getting ready to cut backon.” % 
bound to be layoffs,” I heard them say. “Just 
another crazy rumor,” I told myself. 


Just the same, I took quick stock of myself 
that night. Came up with four good reasons why 
the company would keep me on: 


Three years’ experience 
Getting along with foreman 
Turning out acceptable work 
Prompt and dependable 


And four just-as-good reasons why they might 
let me go: 
Making no real headway 
Others better qualified 
Still rated ‘‘semi-skilled”’ 
Needs special training 

J wasn’t in trouble. But I sure wasn’t “‘in solid” 
like I should be. That’s when I made up my 
mind to enroll for training with I.C.S. 


For Real Job Security —Get an I. C. S. Diploma! 


I picked I.C.S. because it’s the oldest and larg- 
est with 259 courses. The training is quick and 
thorough. It’s recognized by my company and 
accredited by the National Home Study Council. 
You study in your spare time and get personal- 
ized, practical instruction—know-how you can 
apply next day on the job. 


That was a year ago. There have been two 
layoffs since then. While some of the others were 
just hanging on or being released, I was moving 
up. My I.C.S. training started something. Not 
only did it get me promoted (with a fat pay 
hike), but it put me in line for real advance- 
ment. 


Don’t wait for a “crazy rumor” to set you 
straight. Take out your ‘job insurance” right 
now. Mail the coupon and get full, free details 
on how I.C.S. has helped thousands, how it can 
help you. No obligation—and you get three 
valuable books free’ (1) How to Succeed; (2) 
Catalog of opportunities in the field of your 
choice; (3) Sample lesson (math). 


Accredited Member, 


I. C.S., Scranton 15, Penna. _ Xational Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 73622G, SCRANTON 15, PENNA. 


(Partial list of 258 courses» 


Without cost of obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X @lus sample lesson): 


ARCHITECTURE 
and BUILDING 
CONSTRUCTION 
Air Conditioning 
Architecture 

Arch, Drawing and 
Designing 

Building Contractor 
Building Estimator 
Carpenter Builder 
Carpentry and Millwork 
Carpenter Foreman 
Heating 


AVIATION 
O Aero-Engineering Technology 
© Aircraft & Engine Mechanic 
BUSINESS 
© Accounting 
O Advertising 


CIVIL 


O60 


© Business Administration 
© Business Management 

© Cost Accounting 

C Creative Salesmanship 

© Managing a Small Business 


a 
o 
o 
o 
5 
a! 
| 
o 


oll Public Accountin: 
Painting Contractor B Purchasing ent 
Plumbing % © Salesmanship 
Reading Arch. Blueprints (© Salesmanship and 
ART Management 
() Commercial Art O Traffic Management 
O Magazine Illus. CHEMICAL 
B show Getaiand o Analyiical Chemistry 
A D Chemical Engineering 

O Sketching and Painting = Chem. Lab. Technician 

AUTOMOTIVE © Elements of Nuclear Energy a 
Q Automobile D General Chemistry Q 
D Auto Body Rebuilding (C) Natural Gas Prod. and Trans. 0 
[) Petroleum Prod. and Engr c 
5 Professional Engineer (Chem) 
© Pulp and Paper Making 


and Refinishing 
OD Auto Engine Tuneup 
O Auto Technician 


Age 


Name. 5 


City one State or king Hours. 


ENGINEERING 
O Civil Engineering 
O Construction Engineering 
3 Highway Engineering (civil 

rofessional Engineer (Civil) j shi 
Fi Reading Struc, Blueprints {ndustrial Foremanehip 
© Sanitary Engineer 
CQ Structural Engineering 
1 Surveying and Mapping 

o 
O Professional Secretary >} aera te 

© Architectural Drafting 

Orafting & Machine Design 
Electrical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 


ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Practical Lineman 

} Professional Engineer (Elec) (© Tool Design O Tool Making 


HIGH SCHOOL 
© High Schoo! Diploma 


Home Address 


© Good English © Industrial Electronics 
ED High School Mathersatics (C) Praclical Radio-TV Eng’r’e 
D High School Science [> Practical Telephony 
CG Short Story Writing [> Radio-TV Servicing 
LEADERSHIP 
RAILROAD 
© Car inspector and Air Brake 
D Diesel Electrician 
O Diesel Engr and Fireman 
O Diesel Locomotive 


STEAM and 

DIESEL POWER 
DO Combustion Engineering 
OC Power Plant Engineer 
G Stationary Diesel Engr. 
D Stationary Fireman 


[J Industrial Supervision 
©) Personnel-Labor Relations 
Supervision 


MECHANICAL 

and SHOP 
0 Diesel Engines 
O Gas-Elec Welding 
© Industrial Engineering 
O Industrial Instrumentation 
D Industrial Metaliuray 
E tngasitiaL aalely 

jachine p Practice € 

© Mechanical Engineering o Toe eT sinha 
= Frotessianal Engine) (Mech) © Cotton Manufacture 
© Quality Contro Cotton Warping and We: 
) Reading Shop Blueprints ane bake Tetinean 
D Refrigeration and Q Textile Designing 

Air Conditioning © Textile Finishing & Dyeing 
Throwing 

RADIO, TELEVISION O Warping and Weaving 
© General Electronics Tech. © Worsted Manufacturing 


A.M, to P.M 


Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, 


Occupation —_————— nnn Canada 
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_., Special low monthly tuition rates to members of the U. S. Armed Forces 


Letters (Continued from page 12) 


March issue of “Scientific America.” Further infor- 
mation on anti-particles can be found in Van 
Nostrand’s Scientific Encyclopedia. Considering the 
dilemma faced by present-day physicists, it may 
just be that there is such a thing as a negative 
frequency ! 
Brice L. Warp, Jr. 
USS.S. Essex (CVA-9) 


See “The World Within the Atom” on page 63 
Jor more information on antli-particles. 


B In performing some basic research on the sub- 
ject of contra-polar energy, I have uncovered some 
facts which may be of interest to your readers. 
Everyone with a basic knowledge of clectronics 
is familiar with the formula for finding the reso- 
nant frequency of an inductive-capacitive circuit: 
1 
f= 
27YLC 
As the square root of a number can be either posi- 
live or negative, it follows that the square root of 
LC may be either positive or negative, which, in 
turn, would make f, the resonant frequency of the 
circuit, either positive or negative. Since the 
amount of current drawn by a circuit is equal to 
the voltage divided by the reactance, a negative 
reactance would make the circuit draw a negative 
amount of current, 
Since contra-polar energy is itself negative, it 
changes electrons to positively charged particles 


MICRO 


ELECTRON TUBE 
INTRODUCES FOR THE FIRST TIME 

ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 


———_ 
Jan Surplus Tubes! 


TUBE LISTED 


ALL TUBES SENT POSTAGE PAID 

Please send 25c handling for orders under $5WSend 25% 
deposit on C,O.D. orders. Send opproximote postage on 
Canadien ond foreign orders 


MICRO 


ELECTRON TUBE CO. 


or positrons, the anti-particles of clectrons. As a 
result, positron flow is from positive to negative, 
and in this way power is produced. 

When electrons pass through the filament of a 
light bulb, they collide with other particles and 
photons are emitted. However, when positrons 
flow through the filament, anti-photons are emit- 
ted. These anti-photons arc the anti-matter par- 
ticles of photons and, in effect, produce negative 
light. In daylicht, anti-photons hit protons pro- 
duced by the sun and the two types of particles 
neutralize each other, thus producing darkness. 

When electrons flow through a resistance, heat is 
produced by the collision of clectrons with posi- 
tively charged protons. However, when contra- 
polar energy is applied and the clectrons change 
their charge to positive, the movement of par- 
ticles is stopped. thereby producing cold. There- 
fore, if a wire or resistance clement is run through 
a tray of water and contra-polar energy is applied 
to it, the water will freeze. 

Experimentation with devices using contra-polar 
energy has shown the following formula to be 
very helpful: 

D°n{T) 


eVe(Ayy Uc 
Be (EE MAVUNG) 


VLADIMIR NEMEC 
Brookfield, IN. 


Room for Improvement 


m Your magazine is one of the best we have ever 
read in this complex field of amateur radio and 
clectronics. We have collected all but a few of the 
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on 


/” These men are getting practical tra 


ELECTRICITY 


ms ELECTRONICS 
ON REAL 


Motors— Generators 
—Switchboards— 
Controls—Modern 

Appliances— 
Automatic 
Electronic 

Control Units 


ELECTRONICS 
ON REAL 


TV Receivers— 
Black and White 
and Color 
AM-FM and 
Auto Radios 
Transistors 
Printed Circuits 
Test Equipment 


COYNE offers 


evi 


j0 es co Training in 


Spare Time AT HOME 


The future is YOURS in TELEVISION! 
A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 
your own business! 


Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
—you pay for training only —no costly “put together kits." Not an 
old Radio Course with Television ‘tacked on.’’ Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs—make money early in course. Free Life- 


time Employment Service to Graduates. 


2 ry 
ELECTRICAL SCHOOE 


CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 


1501 W. Congress Parkway ° Chicago 7, Dept.C9-H2 


8. W. COOKE, Je., President 


August, 1959 


ining in FLECTRONICS ~. 


Coyne —the Institution behind this train: 
ing... the largest, oldest, best equipped 
residential sehool of its kind. Founded 1899, 


Train in NEW Shop-Labs of! 


COYN = 


in Chicago — prepare for today’s TOP OPPOR- 
TUNIT FIELD. Train on real full-size equip- 
ment at COYNE where thousands of successful } 
men have trained for over 60 years — largest, 
oldest, best equipped school of its kind. Profes- | 
sional and experienced instructors show yous 
how, then do practical jobs yourself. No pre- 
vious experience or advanced education needed. | 
Employment Service to Graduates. 

START NOW—PAY LATER—Liberal Finance and Pay- | 
ment Plans. Part-time employment help for students. 
GET FREE BOOK—‘‘Guide to Careers” which describes 
your training in ELECTRICITY-ELECTRONICS and 
TELEVISION-RADIO ELECTRONICS — no obliga- § 
tion; NO SALESMAN WILL CALL. 

Coyne Electrical Schoo), 1501 W. Congress Parkway I 
Chartered Not For Profit = Chicago 7, Dep! C9-2A 


MAIL COUPON fconcss stiow 


COYNE ELECTRICAL SCHOOL | 
Dept. C9-2A —New Coyne Building | 
1501 W. Congress Pkwy., Chicago 7, III. 


I 
1 
{ 
I 
Sand BIG FREE book and details of all the j 
| 
1 
I 
{ 


training you offer. 


Address____—————————————————— 


a — State___ 


i 
I 
! Names 
I 
j 
I 
I 


for Free Book 


and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 


pee eee ee 
| COYNE Television 
Home Training Division 
Dept. CH2, New Coyne Building 
| 1501 W. Congress Pkwy., Chicago 7, Ill. 


! Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
| low cost and easy terms. 


| CC ——————— 


AO cs a ee 


| City_________ State 
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New Low-Cost 
Transistors 
...from Sylvania 


Eight diversified types to help 
you build or rebuild a wider 
range of transistorized 
equipment economically 


Now you can transistorize more circuits 
at lower cost with these eight quality 
transistors from Sylvania: 


Ee 


For high-gain RF-IF amplifier applications, 
a new PNP drift type, 2N1264— 
now available at $1.30. 


For AF and RF circuits, PNP types, 
2N1265 and 2N1266 and equiva- 
lent NPN types, 2N229 and 
2N233—now available at 65 cents. 


S 


For power requirement, 3 PNP Power 
types, 2N255, 2N307* and 2N554 
with 15 v, 35 v and 30 v max. 
collector-base voltage respectively 
—each now available at $1.35. 


*Shown tn use on the front cover of this 
issue of POPULAR ELECTRONICS. 


XX 


Contact your nearby authorized Sylvania 
distributor or write the Semiconductor 
Division directly for applications litera- 
ture on these new Sylvania transistors. 
Sylvania Electric Products Inc. 
Semiconductor Division 
100 Sylvan Rd., Woburn, Mass, 


¥SYLVANIA 


GENERAL TELEPHONE & ELECTRONICS 
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Letters (Continued from page 14) 


back issues and plan on completing our collection 
in the near future. The past few issues have been 
much better than those of the first few years, but 
we would like to see more construction projects. 
How about a few construction projects on vib. 


converters? Actually, anything that is connected 
with the v.h.f. frequencies will help, as this is one 
of the most neglected parts of the ham program. 
Puitie W. KeLten, K9POS 

Tuomas D. Murpuy, K9POY 

Chicago, IH. 


Help. Please! 


@ I have searched through all kinds of radio books 

but cannot find instructions for winding base load- 

ing coils for a 10- to 80-meter vertical 21’ anten- 
na. The vertical tubing is 14" in diameter. 

C. K. Eser 

2304 Jefferson St. 

Baltimore 5, Md. 


Citizens Band Stations 


@ I have been reading your articles on Citizens 
Band Class D radio and have enjoyed them very 
much, However, I wonder why you don’t men- 
tion the fact that anyone who maintains such a 
station must have a first- or second-class commer- 
cial radiotelephone operator’s license. 

When I first heard of the new Class D band, I 
wrote the FCC asking about it. The answer I re- 
ceived said: “Installation tuning and maintenance 
work on Class D citizens radio transmitters may 
be performed only by the holder of a first- or 
second-class operator's license. If you do not in- 
tend to employ such an operator and desire to ob- 
tain your own license to do the maintenance work, 
you will be required to pass the necessary ex- 
amination.” In view of this reply from the FCC 
office in Chicago, I wonder if you might be mis- 
leading some hopefuls who believe they can do all 
the work themselves, 

Horace N. Smitu, W9PPD 
Hagerstown, Ind. 


Tf you do not hold a radiotelephone license, you 
may build a Citizens Band radio provided that ail 
adjustments are made with a resistive dummy load 
connected to the antenna. The transmitter circuit 
must be the type approved by the FCC (as was 
the Poputar ELEctronics unit in the June 1959 
issue) and the output frequency tolerance must be 


at least 005%. —B0- 
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FCC 


COMMERCIAL OPERATOR 


eLICENSE 


, a ae A 


for Jobs «Electronics 


F.C.C. LICENSE— THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value primarily 
in that it qualifies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station ¢quipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 


GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Electronics Course prepares you 
for a FIRST CLASS ¥.C.C. license, and it does this by TEACH- 
JING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject casy to understand. The 
organization of the subject matter is such that you progress, step- 
by-step, to your specific objective —a first class F.C.C. license. 


1505 N. Western Ave. 
Hollywood 27, Calif. 
{Phone: HO 7:7727) 


408 Marian Street 
Seattle 4, Wash. 
(Phone: MA 2.7227) 


SEATTLE 
WASH. 


3123 Gillham Road 
Kansas City 9, Mo. 
{Phone: JE 1-6920} 


KANSAS CITY 
MO 


4 


821-19th Street, N. W. 
Washington 6, D.C. 
(Phone: ST 3-3614) 


WASHINGTON 
D.C. 


August, 1959 


Get your First Class Commercial F.C.C. License in 12 weeks by training at 


MAIL COUPON NOW 


CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence 
or in resident classes. Either way, you are trained 
quickly and well. Write, or mail the coupon below, to 
any division of Grantham School of Electronics. Our 
free booklet will be sent to ycu immediately. 


HERE'S PROOF... 

that Grantham students prepare for F.C.C. examina- 
tions in a minimum of time. Hereisa list of a few of 
our recent graduates, the class of license they got, 
and how long it took them: 


Liceine Wreks 
Row Taylor, 29 S$. Franklin St. € dst 1 
Bere Moore, Box 169, OF rey 
i He OO Vark Tes yz 
oO. $0. Bow 12 
Bi R. Kerbs, Raute 23, ith 9 
J. UL Reeses, 10627 Ruthrlen, Loy 12 
Donald HH. Ford, Hyannis Rd. (Cape 12 
James 1. Hough, 400 5. Chareh St, 12 


FOUR COMPLETE SCHOOLS: To better serve our many students 
throughout the entire country, Grantham School of Electronics 
maintains four complete Divisions -- located in Hollywood, Calif., 
Seattle, Wash., Kansas City, Mo., and Washington, D.C. All Divi- 
sions af Grantham School of Ele-tronics offer the same rapid 
courses in F.C.C, license preparation, either by home study or in 
resident classes. 


for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 
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Vi To: GRANTHAM SCHOOL OF ELECTRONICS ! 
1 1805. N. Western 608 Marion 3123 Gillham Rd. 62}-19th, NW U 
1 Hollywood Seattle Kansas City ° Washington = 
5 t 
1 Please send me your free booklet telling how | can get t 
1 my commercial F.C.C, license quickly. ! understand there I 
1 is no obligation and no salesman will call. i] 
: Name. Age 4 i 
t Address____ sss 
y City State__ : 
a! am interested in: [) Home Study, D Resident Classes 93 Mr 
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POP’'tronics 
Bookshelf 


“ELECTRON TUBES AND SEMICONDUC. 
TORS" by Joseph J. De France. Published 
by Prentice-Hall, Inc., 70 Fifth Ave., New 
York 11, N. Y. 288 pages. Hard cover. 
$8.00. 

Here is a basic text written in a conver- 
sational style which presents theory dis- 
cussions with a minimum of mathematics. 
Frequent use ef illustrations, logical se- 
quence of sub-topics, and illustrative prob- 
lems all combine to make this book easy to 
follow and understand. A basic knowledge 
of high school algebra, trigonometry, and 
a.c, and d.c. fundamentals is required. 


Ce Gc & 


“DICTIONARY OF GUIDED MISSILES 
AND SPACE FLIGHT" edited by Grayson 
Merrill. Published by D. Van Nostrand Co., 


1 : Inc., 257 Fourth Ave., New York 10, N. Y. 
BURGESS _ [ésine."Sis. 


As its name implies, this is a dictionary 

Leakproof of terms used in the guided missile and 

space flight fields. Terms defined cover 

F L A s H L | G H T B AT T E R I E s current and historical guided missiles and 

spacecraft, systems used in guidance and 

control, propulsion, armament, and launch- 

ing, and all related terms from aerody- 

namics, astrodynamics, electronics, astron- 

omy, and physics. This book is reeommend- 

ed for those working in the field and those 

who have a serious interest in guided mis- 
siles and space vehicles. 


AMERICA'S SSS 


: 7 ‘ “MOBILE RADIO TELEPHONES" by H.N. 
CUOULE Gant. Published by The Macmillan Com- 
PORTABLE LIGHTS pany, 60 Fifth Ave., New York, N. Y. 125 
pages. Hard cover. $4.50. 

Now that new techniques have opened 


up the higher frequency bands (allowing 
greater space for channels of communica- 


BURGESS BATTE RY COM PANY tion), and have succeeded in greatly reduc- 


ington Greene uC ing the size of the necessary equipment, 
FREEPORT, ILL. NIAGARA FALLS, CANADA mobile radio has become a natural aid to 


business and administration. Previous 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


NOW — Just 


RADIO= 


the 


Starts You Training in 


TELEVISION 


‘“'Learn-by-Doing” Way.-«-« 


y ] BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 


To heip you learn ‘ae the practical side 
of Radio-Television, we 

vend you expertly engi- 
neered training kits to 
tent and uxnwmble for 
as interesting 
valuable 
, shop-hench 
practice! 


e The new Sprayherry 
Training ‘Veleviaion Re- 
ceiver, built and teete! 
in 5 sections. 


@ Now offered... this fine 
modern oacilloscope. 


@ You build thin powerful 
two-hand superhetearo- 
dyne radia receiver. 


You build the 
\ mew Spray- 
a berry tester 
= —acomplete 
~ 18-range 
a Volt -Ohm- 

Milli am- 
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*« « « x This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands ..trained Radio-Television Service Techni- 
cians. ..are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lach of ready money held you 
back. Now — just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Rudio- Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Bore bexty Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


Complete Facts Free—Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you ta act at pnce...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious mancan 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 


Academy of Radio-Television 


1512 W. Jarvis Avenue, Dept. 105-A, Chicago 26, I]lInols 


Mail This Coupon Now —No Salesman Will Call 


Sprayberry Academy of Radio-Television 
Dept. 105-A, 1512 W. Jarvis Ave., Chicago 26, I, 


PIW MABE seRie x 


R dj I | oe Please rush all informetion on your ALL-NEW Radio-Tele- 
aGliO-lelevision vision Training Plan. S understand thia does not obligate me 
; ang that no saleaman will call upon me. Include New Cat- 
TRAINING Pay slog and Sample Legss-n FREE. 
ee RAE ccianatonadpiaisni Sapa ipsa eee A anion 
ADRESS. cmessesentoes soso 


CITY. eemesssas LONE _.../STATE 


1 
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Build your own 
Electronic Devices 
around the 


RCA-2N307 


New RCA Bookie 


featuring 2N307 «2° 


circuits ie 
Ca 

NOW AVAILABLE AT YOUR LOCAL 
RCA SEMICONDUCTOR DISTRIBUTOR 


RCA‘s high-performance, low-cost 2N307 
power transistor is a ‘natural’ for hams, ex- 
perimenters, hobbyists and others who enjoy 
building electronic devices for education 
and fun. The new 16-page RCA booklet 
shown above provides complete, easy-to- 
build circuits and parts lists for the following 
devices using RCA-2N307 transistors. 


¢ 12-watt “Hi-Fi Amplifier * Sinusoidal 
Power Oscillator * Regulated Power Supply 
* Regulated Power Supply With Amplified 
Correction Signal * Push-Pull DC-to-DC 
Converter * Intetcommunication System 
¢ Light Flasher * Electronic Photoflash 
Power Supply © DC-to-AC Inverter 


Now, for o limited time only, this brond new 
Practical Transistor Circuit Booklet will be avoil- 
able through your local Authorized RCA Semicon- 
ductor Distributor. See him today for your copy. 


@) RADIO CORPORATION 


OF AMERICA 


Semiconductor Products—Distributor Sales 
Horrison, N. J. 
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Bookshelf (Continued from page 18) 


books on this subject have been written for 
the technicians—design, installation and 
maintenance engineers—but Mr. Gant, re- 
alizing that mobile radio is now so much 
the executive’s responsibility, has written 
this book especially for those people who 
deal with and organize transportation. 
While it will present little new information 
to the qualified design engineer, it should 
provide common understanding for the 
layman user and the skilled technician 
responsible for the installation and mainte- 
nance of mobile equipment. 


eo G&S & 


“FUNDAMENTALS OF DIGITAL COM- 
PUTERS'" by Matthew Mandl. Published by 
Prentice-Hall, Inc., 70 Fifth Ave., New 
York 11, N. Y. 297 pages. $9.00. 

At a time when digital computers are 
fast becoming an integral part of modern 
life, this book offers clear and accurate 
explanations of their design, operation, and 
maintenance. Topics include basic circuits, 
computer arithmetic applications, special 
circuits, calculation circuits, storage Sys- 
tems, commercial computers, maintenance 
factors, etc. If you’re interested in the in- 
tricacies of digital computers, this book is 
a good choice. 


eo Bf & 


“RECORD CHANGER MANUAL: VOL- 
UME |1" compiled and published by How- 
ard W. Sams and Co., Inc., Indianapolis 6, 
Ind. $2.95. 

This book provides a comprehensive cov- 
erage of 11 basic units used in 40 models of 
automatic record changers produced in 1957 
and 1958. Exploded views, operational data, 
and detailed service instructions are in- 
cluded. The information presented here 
should be of great value to the service 
technician who is called upon to adjust and 
repair automatic record changers. 


eo ff & 


"FUNDAMENTALS OF HIGH FIDELITY" 
by Herman Burstein. Published by John F. 
Rider, Inc., 116 West 14th St., New York 
11, N. Y. 144 pages. Soft cover. $2.95. 

As its title suggests, this is another basic 
book on high fidelity; it differs from a num- 
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S 


This is a brand new edition of the book which 
has launched thousands of men on good-paying 
careers in electronics. 


It brings you completely up to date—answers 
important questions on newest career develop- 
ments in electronics, including AUTOMATION, 
INSTRUMENTATION, INDUSTRIAL ELEC- 
TRONICS, AERONAUTICAL ELECTRONICS, 
GUIDED MISSILES, RADAR, SERVO-MECH- 
ANISMS, COMPUTERS, ASTRONAUTICS, 
TELEMETERING, COMMUNICATIONS, 
MANUFACTURING. 


Since its founding in 1927, CREI has provided 
thousands of professional! electronics men with 
technical education. During World War II, 
CREI trained thousands for the Armed Serv- 
ices. Leading firms recommended CREI home 
study courses for their own personnel. Among 
them: All America Cables and Radio, Inc.; 
Canadian Broadcasting Corporation; Columbia 
Broadcasting System; Gates Radio Company; 
Federal Electric Corp.; The Martin Company; 
Douglas Aircraft Co.; U.S. Information Agency 
(Voice of America); Canadair Limited; Trans- 
Canada Air Lines; United Air Lines. Their 
choice of training for their own personnel is a 
good cue for your choice of a school. 


You don’t have to be a college graduate. You 
do have to be willing to study—at home. You 
can do it while holding down a full-time job. 


Dept. 128F 
Please send me your course outline and FREE 


“Insurance for Your Future in the New World of Electronics’ _ . e- 
scribing opportunities and CREI Home Study courses in Practical Elec- 


tronic Engineering Technology. 


| Electronic Engineering Technology 
FIELDOF | 
GREATEST 
INTEREST 


|| Television Engineering Technology 
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Street 
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' 
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The 
Thousands of Careers 
is yours FREE 


Tells how you can be successful 


in ELECTRONICS 
Send for your Free Copy today! 


MAIL THIS COUPON-TODAY! . 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute Curricula—Founded 1927 
3224 Sixteenth St., N.W., Washington 10, D, C. 


illustrated Booklet 


OC Radar, Servo ond Computer Engineering Technology 
©) Broadcast (AM, FM, TV) Engineering Technology 


) Aeronautical Electronic Engineering Technology 
| Automation and Industrial Electronics Engineering Technology 


cw State 


data that Launched 


Thousands have. Since 1927 CREI has provided 
alert young men with the technical knowledge 
that leads to more responsibility, more job 
security, more money. And CREI has constantly 
kept pace with the rapid expansion and prog- 
ress in electronic achievement. Remember this: 
CREI starts with a review of the fundamentals 
and takes you along at your own speed. You 
are not held back by a class, not pushed to 
keep up with others. You set your own pace. 
CREI instructors guide you through the lesson 
material and grade your written work per- 
sonally. You master the fundamentals, then 
get into more advanced phases of electronics 
engineering principles and practice. 

CREL ALSO OFFERS residence 

training in’ Washingien, D.C, 
an at dhe same Jugh techieal 
level, Day and evening classes 
start at regular intervals. Qual- 
ified residence school graduates 
earn degree as “Associate in 
Applied Science.’ You can qual- 
ify for CREL home study educa- 
tion if you have had electronie 
training, or experience in elec: 
trot ies—and realize the need of 
a luigh level technical know ledge 
to make good in the better elec: 
lronie jobs. (Electronics experi- 
enes is noel required for admis- 
sior lo CREI Residence Schoot.) 
What's the next step? Certainly 
to set more information than we 
can cram into one page, Fill ont 
and mail coupon today. or write 
Capitol Radio Engmeerme lnsti- 
tute, Dept. 128K. 8224d-161h St, 
NW... Wash. 10, D.C. 


Brand-New Course 
Added: Automation 
and fadustrial Elec- 
tronics Engineering 
Technology: Com- 
plete course, covers 
all electronic phases 
of automation. Spe- 
cial emphasis on 
theory, functioning 
and applications of 
serva- mechanisms 
and computers. 
Also note-worthy: 
Lessons on ma- 
chine control, in- 
strumentation, data 
processing and 
telemetry. 


To obtain fast, immediate serv- 
ice, and to avoid delay it is 
necessary that the following in- 
formation be filled in: 


Employe 
By eee 2 


Type of 
Present Work 


Education: 
Years High School..........c ccc ccesetseeeee 


Bs 


Age 


Ne 


Bookshelf 


ber of its predecessors, however, in that it 
is written by a real expert thoroughly fa- 
miliar with the field. In the main, this 
volume is concerned with spelling out the 
attributes of high-fidelity performance— 
that which distinguishes a high-fidelity sys- 
tem from a garden-variety radio-phono- 
graph—and with clarifying certain major 
problems which arise in striving for the 
best possible reproduction of sound. Since 
it is a basic introduction to hi-fi, the author 
does not try to answer all possible questions 
about the audio art, but rather to assist the 
reader in new purchases of audio equip- 
ment and in the improvement of compo- 
nents already owned. 


(Continued from page 20) 
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"PERFORMANCE-TESTED TRANSISTOR 
CIRCUITS" published by Sylvania Electric 
Products, Inc., Semiconductor Division, 100 
Sylvan Rd., Woburn, Mass. 53 pages. Soft 
cover. 35 cents. 

Thirty-six transistorized construction 
projects are featured in this book. It should 


provide the electronic experimenter with 
many hours of profitable entertainment. 
Included are various types of transistorized 
hi-fi equipment, household gadgets, dark- 
room accessories, and receivers. Each proj- 
ect is complete with circuit diagram, parts 
list, and an explanation of how the circuit 
works. 

This book is recommended primarily for 
the electronic hobbyist. 


Free Literature Roundup 


Hams and experimenters can obtain a 
copy of an eight-page catalog on crystals 
from Texas Crystals, 8538 Grand Ave., 
River Grove, It. A number of crystal- 
controlled circuits are included. Catalog 
No. 759. 


University Loudspeakers, 80 S. Kensico 
Ave., White Plains, N. Y., has available a 
new product catalog containing informa- 
tion, illustrations, and specifications on its 
current line of public address speakers and 
components. Hi-fi speakers and enclosures 
suitable for commercial installations are 
also covered. -§0- 


VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES 


¢ 


each FOR ANY 


WE HAVE OVER 
1000 USED TV SETS 


At All Times In Our Huge begauaaae 
R 

morse Lee i cecora set! 

onditiont 


Bonus Antenna 
Given with Any 
TV Set Order!! 


$46.00 
$58.00 
"$64.00 
.$7.2,00 


10”... . $23.00 
12”... . $28.00 
1a", |. . $33.00 
16’... .$40.00 
24a”... 


FREE 
RCA 
“Cheater" Cord 
Given with Any 
Tube Order of 
$7.00 or More!! 


SEND for our FREE complete TUBE & PARTS LIST and order blenk 


today! 


GUARANTEE: we 
guarantee to replace 
FREE for one (1) year 
any tube purchased 
from us which fails to 
function efficiently un- 
der actual opcrating 
conditions Refunds 
wilt be made promptly 
for any defective mer. 
chandise within 5 days 
of receipt, 
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OVER ONE MILLION USED 
TUBES TO SELECT FROM 


Each and ever. 
et db 
conditions in Rad; ¥ Our supplier under act, Fi 
cnet in Radic, FM. HPI. Industrial Fe Sere a operating 
te icote Testing Equipment fo. and Television 
Reon + Mutual Conductance ond 


¥ tube is teste. 


Below ts o Partial List of Wver 


Three Hundred Popular Types! 


List ond Order Bionk! 
s 


Savacr 


| See 


‘2Wecr ATS 
THE TUBES ADVERTISED HEREIN ARE N 
eg i 


ete OT 
RE ELECTRICALLY PeRrecT pation NECESSaRity wy 


EW rus 
SECONDS OR USED Tubes AND ane“ ae 


FREE POSTAGE inu.s.a. ana 
Territories om orders over $5.00 
25c¢ nandling charge on orders under 
$s 25% deposit required on 
C.0.D '@ Please send approximate 
postage or fre ght on Canadian and 
foreign orders. Subject to prior sate 


ELECTRIC COMPANY 
9-15 Sixth St., Harrison, N. J. f 
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HUmboldt 
4.9848 


*71 INCH 


Receiver Kit included 


RTS 
APPROVED 
SENVICE 

SHOP 


RADIO-TV and 


ELECTRONICS TRAINING 


3 


A PRICE 
YOU CAN AFFORD! 


Yes, tis great course costs for less than any training of its kind 

given by other major schools! Radio-Television Training School 

will train you for a good job in Television or Industrial Elec- 
tronics — AT HOME IN YOUR SPARE TIME. 


Think of If—a complete training program including over 
120 lessons, Fourteen Big Radlo-Television Kits, Complete 
Color-TV Instruction, Unlimited Consultation Service... 
ALL at a really big saving to you. How can we do 

this? Write to us today . . . and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 


We Want Many More Shops This Year 
This 37 year old training organization — 
called RTS, that’s Radio-Television 
Training School — wants to establish a 
string of Radio-TY Repair Shops in 
principal cities throughout the U. S. 
So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER. 
ING. We are helping and training 
ambitious men to become future 
owners and operators of these 


COMPLETE 


OLOR 


INSTRUCTION 
INCLUDED 


FAMOUS RTS BUSINESS PLAN 
find out how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply and finance your equipment 


Wie TER 

Get your free book on the 
| 

| 


When you are ready and qualified to operate 
one of our RTS-Approved TY Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 
. . . AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan vou receive: 


A An electric sign for 6. Plans tor shop 
the shop front. arrangement. 
2. Radio and TV test T. Instructions on how 
Equipment to go into business. 
| 3. Letterheads, calling 8. Continuous consul- 
| cards, repair tickets, tation and heto 
sand 9. The right to use 
4 Basic inventory of RTS Seal of 
tubes, parts, Approval, and the 
supplies. RTS Credo. 


wo 


Advertising and 
promotional 
material 


The right to use 
the Famous 
Trade Mark. 


you build these shops in all areas. 


: FOR UNSKILLED 
and other units jwexpegienceD MEN ONLY ~ 


WE TRAIN YOU OUR WAY! 


° 


We must insist that the men 
we sign up be trained in 
Radio-TV Repair, Merchan- 
dising and Sales by our 
training methods—because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . .. we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB, TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 


*tubes 


e 6 excluded 


oe 
RADIO-TELEVISION 
TRAINING SCHOOL 


5100 S$, VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 


Est. 1922 qy 
a : i 


SAMPLE 
LESSON 


R1S' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 


August, 1959 


CUT OUT AND MAIL — 7ODAY! 


RADIO-TELEVISION TRAINING SCHOOL 


3 $100 S. Vermont Avenue, Dept, PE-&9, 
Los Angeles 37, Califernia 


BUSINESS 
PLAN 
SEND ME FREE — afl of these big opportunity books — 
“Good Jobs in TV-Electronics,"' ‘A Repair Shop of Your Own’? 
and ‘‘Sample Lesson."* | am Interested in: 


fl Radio-Television ja] industrial Electronics 


(Automation) 
Name Age 
Please Print 
Address 
clty & State a 


IMPROVE 


your 


with the | . 
Amperex: 
GZ34/sSaAR4 


RECTIFIER 


A LOW-IMPEDANCE, INDIRECTLY 
HEATED, FULL-WAVE RECTIFIER 
WITH 250 MA OUTPUT CAPACITY 


The unique AMPEREX GZ34 replaces with- 
out circuit changes, in the majority of 
amplifier circuits, an entire line of popular, 
heavy-duty 5-volt rectifiers—5U4G, 5V4G, 
5T4, etc.—with the following benefits: 


© Better voltage regulation due to lowered 
power supply impedance; 


Higher power supply output 
voltage for more power; 


Added filter condenser protection 
due to reduced surge; 


® Cooler operation duetolowervoltagedrop: 


Protection of costly power output 
tubes through delayed warm-up, 


OTHER Amperex TUBES FOR 
HIGH-FIDELITY. AUDIO APPLICATIONS: 


EL84/6BQ5 9-pin power pentode; 17 W PP 
6CA7/EL34 High-power pentode; 100 W PP 
£F86/6267 low-noise high-z pentode 


ECC81/12AT7 Low-noise medium-u dual triode 
ECC82/12AU7 Low-noise low-p dual triode 
ECC83/12AX7 low-noise high-w dual triode 
ECC85/6AQ8 High-y dual triode for FM tuners 
€280/6V4 
E281/6CA4 


At All Leoding Electronic Parts Distributors 


Ge Amperex 


9-pin rectifier; cathode; 90 ma. 
9-pin rectifier; cathode; 150 ma. 


ELECTRONIC CORP. 
230 Duffy Ave., Hicksville, Long Island, N.Y. 
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ROTATING SHELF FOR SCOPE 

Unlike other test instruments, the oscil- 
loscope does not fit very well on the usual 
shallow shelf. Here's a good way to mount 
your scope on your workbench. Cut a piece 
of plywood the same size as the scope base 
and fasten it to the shelf with a bolt, using 
two nuts with a lock washer between them 
for safety. When the scope is placed on the 
plywood base, it can be turned to face in 


the most convenient direction. Make sure 
the base is fastened well enough to with- 
stand being twisted and turned. —Myron 
Bookwalter, Spokane, Wasi. 


SUPPRESSING TV RADIATION 

Most TV viewers have encountered some 
form of TVI at one time or another. Inter- 
ference of this type results when the TV 
set picks up unwanted signals such as 
automobile ignition “noise.” However, on 
occasions a TV set itself may radiate and 
interfere with radio reception. This condi- 
tion might be dubbed “TVR.” 

Radiations emanating from a TV set can 
be suppressed by stapling ordinary housc- 
hold aluminum fail to the inside surfaces 
of the TV cabinet and grounding the foil 
to the TV chassis. If more shielding is 
necessary, Staple metal window screening 
to the inside of the back panel and ground 
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think 


Can you 


faster 


than this Machine? 


Be careful before you answer. GENIAC ® 
the first electrical brain construction kit is 
equipped to play tic-tac-toe, cipher and en- 
cipher codes, convert from binary to decimal, 
yeason in syllogisms, as well as add, subtract, 
multiply and divide. Specifie problems in a 
variety of fields—actuarial, policy claim set- 
tlement, physics, etc., can be set up and solved 
with the components. Connections are solder- 
less and are completely explained with tem- 
plates in the manual. This covers 125 circuits 
and shows how new ones can be designed. 

You will find building and using GENI- 
ACS @® a wonderful experience; one kit user 
wrote us: “this kit has opened up a new 
world of thinking to me.” You actually see 
how computing, problem solving, and game 
play (Tiec-tac-toe, nim, ete.) can be analyzed 
with Boolean Algebra and the algebraic solu- 
tions transformed directly into circuit dia- 


A MACHINE THAT PLAYS 


NIM 


Yes every GENIAC ® comes complete with 
the materials and circuits for wiring up a 
machine that plays NIM. No extra charge. 
See article in January Popular Electronics. 


Some Firms and Institutions 
that have ordered GENIAC: 


Allis-Chalmers 

Remington-Rand 

International 
Business 


Walter ¥. Clarke 
Associates 

Barnard College 

Westinghouse 


Control Panel of GENIAC 
set up to do a problem 
in space ship engineering 


grams. You create from over 400 specially 
designed and manufactured components a 
machine that solves problems faster than you 
can express them. 

Schools and colleges, teachers of science or 
math, engineering, philosophy or psychology 
will find these excellent demonstrators of cir- 
cuitry solutions in symbolic logic, theory of 
numbers, cybernetics, and automation, 

NOTE: Teachers take advantage of our 
10% discount ta educational institutions and 
for group purchases. 

Send for your GENIAC® kit now. Only 
$19.95 with over four hundred components 
and parts, fully illustrated manual and wir- 
ing diagrams. We guarantee that if you do 
not want to keep GENIAC after two weeks 
you can return it for full refund. 


NEW—A MACHINE THAT COMPOSES 


MUSIC 


Our amazing machine that composes music was 
designed by one of the people (a sixteen year old 
boy) who bought the GENIAC ® to learn how to 
design computers. Use it to make up your own 
tunes automatically with the GENIAC ® computer 
kit, 1959 Model. 


Other machines you can build with your 


1959 Model GENIAC® Computer Kit. 


Machine for a Space Ship's Airlock--Special Combination Lock--Adding-subtract- 
ing-multiplying and dividing machines—Comparing and reasoning machines-—intel- 
ligence testing machines—Uranium Shipinent and the Space Virates—Machine to 
play Tic-Tac-Toe—Transtator from bimary to decimat and ctozens of others. 


What Comes With Your 1959 Model GENIAC? 


Rack, shown in picture; parts tray; guaranteed long lasting American Manufacture 
bulbs: poreclain sockets; special wipers and cantacts; tools, battery; uniquely de- 
signed holder ptus seven douklets amd publica- 
tions including: 64 V'age GENIACH) inanuat; 
GENTAC® Wiring Diagrams; HMeginners Manual 
for the person wha_has litte or no knowledge of 
cireuits; GENIAC® study Guide—the equivalent 
of a full course in computer fundamentals, bists 
additional reading; and exelushely in 159 Model 
GENIAC® Symbolle Logic and Cireuits Design 
ude Shannon. 

D for your GENIAC now, At only $19.95 
a bargain. Comes complete with over 400 parts 
and components, 7 Books and manuals We guar- 
antee that if you do not want to keep GENIAC 
after two weeks you can return it for full refund. 


GARFIELD CO., INC. 
16th STREET 


Machines 
Wheeldex Mfg. Co. 
Manuel Missionary 

College 
Los Angeles 

Public Schools 
Kansas State 

University 
Duke University 
Coral Gables 
Bell Telephone 

Laboratories 


Electric 
Phillips 
Laboratories 
General Insurance 
Co. of America 
Lafayette Radio 
Rohr Aircraft Co, 
Albert Einstein 
Medicat College 
Naval Research 
Laboratories 


OLIVER 
108 E. 


K1—Only 


19° 


(Add $1.00 W. of Miss. 
$2.00 Outside VU, 5S.) 


NEW YORK 3, N. Y. 
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train you in 
"Advanced Electronics 


This is the college-level training you need iN 
work with professional engineers on research, — 
development or production projects in such fields ~ 
___ 4s; automation, guided missiles, radar, television, _ | 
computers and other advanced electronic appli- 
e pee oes. “ 


CA Institutes Resident School in New York 


ity offers this comprehensive course that pre- a | 


Ms __ pares you for any field of electronics you may 
f choose. Other courses in TV & General Electran- 
ics, Radio & TV Servicing, and Radio Telegraph __ 
_ Operating. = 
Classes start four times each year. Applications “as 


id 
now being accepted for men and women. ee EH, 
i proved for Veterans. aij 


RCA INSTITUTES, INC. 


SCHOOL OF TELEVISION i 
pat A pete TES CeCe 


J RCA INSTITUTES, DEPT. PER-89 
350 W. Fourth St., N.Y. 14, N.Y. 


Please send me your FREE catalog of 
Resident School courses in New York. 


NAM Eis meteistecumencoeten RTOS 2 wn aeieigntaee RS msc Ssas ae 
please print 

ADORESS. ae 

CT Vcercce. ZONE STATE 


For Home Stutly Courses sce ad on opposite page 


| clamps, 


Tips (Continued from page 24) 


it to the chassis.—Wm. 
Prosser, Wash. 


B. Rasmussen, 


BATTERY PACK SAFEGUARD 
It’s a wise safeguard to wrap battery 
packs in plastic food bags before install- 
ing them in portable radios or other port- 
able electronics gear. Should a_ battery 


pack develop a leak, the plastic bag will 
keep the corrosive acid from damaging 
parts mounted nearby.—Jerome A. Cun- 
ningham, Chicago, Ill. 


FAHNESTOCK CLIP CONNECTORS 

In experimental “haywire” hookups 
where the leads of resistors, fixed capaci- 
tors, coils, crystal diodes, etc., are continu- 
ally being connected and disconnected, you 
can save time, and wear and tear on the 
leads, by using small Fahnestock clips as 
connectors. The clips need not be fastened 


f= 


a 


to the board, but can simply be used as 
where needed, to hold leads to- 
gether.—Art Trauffer, Council Bluffs, Iowa. 


DOT YOUR COLLECTORS 
Many new transistors do not have in-line 
leads and it is not immediately apparent 
which lead is which. A person who is a bad 
guesser can kill many a 2N’er! A simple 
and efficient way to stop this needless 
slaughter is to paint a red dot on the col- 
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LET RCA TRAIN YOU 
,IN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course... 


ELECTRONICS FOR AUTOMATION 


... Now you have four comprehensive courses for your 
electronic training... from basic electronic theory to the more 


advanced principles of color TV and Automation. 


Electronics 
for 
Automation 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


r 
Send for our | RCA INSTITUTES, Ic. tome study school, Dept. PE-89 
| A Service of Radio Corporation of Anrerica 
64 page Home \4 350 West Fourth Street, New York 14, N. Y. 
| Without obligation, send me the FREE cotolag of Hame Study Courses. No 
Study Catalog solesmon will coll. 
' | Name: Sycre id Soitirar Spits Monsees eae Pepi cbiche Tae Sg Cree 
ease prin! 
FREE: Os iy Oe ose pening te eels 


FOR RESIDENT SCHOOL | || CANADIANS — Take advantage of these same RCA courses at no 
additional cost. Ne postage, no customs, no delay. Send coupon to: 


7 
bata scht a iia ) -_ RCA Victor Company, Ltd , 5001 Cote de Liesse Rd , Montreal 9, Quebec 
: fT . ; : , Mu 
ON OPPOSITE PAGE. —_— : ss time, paste coupon on postzard. 
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Save Half 
ASSEMBLING 


ONE OF THESE TWO 


Schoter 


ELECTRONIC 
ORGANS in a form 


Bee ee] 


NO SPECIAL SKILLS 
PAY KIT-BY-KIT 


CONSOLETTE MODEL 
Occupies only 2’ x 3/2” 
Floor Space 


¢ HANDSOME ASSEMBLED CONSOLES 

* DOUBLE KEYBOARDS — 122 KEYS 

° ABOVE-KEYBOARD TABS 

* CONCERT MODEL CONFORMS 10 AGO 
SPECIFICATIONS. Occupies 3’5” x 4’7” Floor Space 

© BUILT-IN SPEAKERS OPTIONAL © 


(For Consolette Model only) 


© COMPLETE DETAILED INSTRUCTIONS 
© FREE—NEW 1959 EDITION of 16-page 

BOOKLET DESCRIBING BOTH MODELS 
© 10” LP RECORD DEMONSTRATING BOTH MODELS 
available for $2; refundable on receipt of order 
Write today—see what fine instruments 
you can have at such great savings. 
as 2 area 
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TV PICTURE TUBES 


AT LOWEST PRICES 


1OBP4 $ 7.95) 16WP4 $12.00; 17TP4 $17.00\21EP4 


12LP4 8.50 | 16PT4 9.95, 19AP4 16.00 21FP4 14.50 
148/CP4 9.95 |17AVP4 12.50/20CP4 13.50 .21WP4 14.00 
16DP4 12.00/17BP4 9.95/20HP4 14.50\21YP4 14.50 
1GEP4 =612.75|17CP4 17.00|21AP4 22.10 212P4 13.50 
16GP4 14.50/17GP4 17.60/21ALP4 15.75 |24CP4 23.50 
16KP4 9.95/17HP4 12.50 21AMP4 15.75|24DP4 24.50 
1GLP4 = 10.95/17LP4 11.50/21ATP4 15.75 |27P4 39.95 
16RP4 9.95/17QP4 9.95/21AUP4 15.75\27RP4 39.95 
1 YEAR WARRANTY 

Aluminized Tubes $5.00 more than above Prices. Prices include 
the return of an acceptable similar tube under vacuum These 
tubes ure manufactured from reprocessed used glass bulbs. All 
materials including the eleetrou gun are brand new 


ALL PRICES FOB CHICAGO, ILLINOSS. Deposit required, 
when old tube is not returned. refundable at time of return, 
25% deposit required on COD shipments. Old tubes must 


be returned prepaid. Tubes shipped Rail Express. 
WRITE FOR COMPLETE LIST 


—PICTURE TUBE OUTLET— 


3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 
Dickens 2-2048 


i : _ = 
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Tips (Continued from page 26) 
lector corners of all your transistors and all 
your transistor sockets. This method as- 
sures positive identification because the 
base is always in the middle and the emitter 
is the only unidentified lead.—Stanley 
Tenen, Brooklyn, N.Y. 


INSPECTION MIRROR FUSE CLIP 
Don't just toss your inspection mirror 
around the bench with other tools—they 
are liable to break it and you'll be destined 
to receive “seven years of bad luck.” In- 


stead, attach a fuse holder to your tool 
panel or bench and snap the mirror in 
place. You'll find it makes a perfect fit. 
—Charles A. Lang, San Francisco, Calif. 


STYLUS INSPECTION 
A home movie projector can be used for 
inspecting phono needles with amazing re- 
sults. Just position the tip of the stylus 
near the light source where the film goes 
through the projector. A magnified image 
of the tip will be projected onto the screen 
and can be used to determiné its condition. 

—Gary A. Rork, Pueblo, Colo. 


DOUBLE SUN BATTERY VOLTAGE 

It is possible to double, triple, or even 
quadruple the output voltage from sun bat- 
teries by divid- 
ing your present 
cells into sev- 
eral pieces and 
wiring them in 
series. Many sun 
batteries can be. 
cut with a fine 
jeweler’s saw or 
a very fine cop- 
ing saw. After 
the surgery, the 
edges should be 
smoothed witha 
fine file and 
coated with a 
thin layer of clear household cement. Care 
should be taken not to chip the photosensi- 
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NOT USED,NOT PULLED OUT OF OLD SETS 


BETTER 
THAN 


70% 


OFF! 


| REMEMBER ... ALL RAD-TEL TUBES 
GUARANTEED ONE FULL YEAR 


Rad-Tel — Suppliers In Mail Order For Over 10 Years! 


Type Price Type Price Type Price Type Price Type Price Type Price Type Price Type Price 
1AX2_ 62 sams .79 | 6ams .78 | 6B8Q5 65 | 6DT6 53 | 12AQ5 .52 |] 126 58 | 1978 80 
1B3GT .79 5AN8 86 6AN8~ 85 6BQ6GT 6J5GT .51 12AT6 43 J2SA7M .86 25BQ6GT 

185 51 SAQ5 52 6AQ5 .50 1.05 | 6J6 .67 | 12AT7 .76 | 12SK7GT 1.11 
ane cd SATB 80 6AT6 43 6BQ7_ 95 6K6GT .58 12AU6 .50 74 25C5 53 
1X28 ma SBK7A .82 | 6ATB  .79 6BRE 78 | ote 84 | 12AU7 60 | 12SN7GT 25CD6 1.44 
aARa 96 SBQ7 .97 | 6AU4GT .82 6BY6 8.54 | 654 48 | 12AV6 .41 64 | 25CU6 1.11 
2BN4 60 SCGB_ 76 | 6AU6 .50 6BZ6 54 | 6x4 "39 | 12av7 75 | 12V6GT .53 | 2516 57 
3AL5 42 scig .76 | 6aus 7 | B27 -97 | 6X8 = =.77 | 12AX7 63 | 12W6 69 | 35C5 51 
3AU6 SI 5Jé 68 | 6Av6 40 | SC4 43 | 6Y6G 65 | 12077 786 | I7AX4 67 | 35Z5GT .60 
resae 518 fi ll epae: 49 6CBE «54 | BAUB 83 | j9R4 63 | 178Q6 1.09 | 50B5 60 


5UIGB 60 | gpcs 54 | 6CD6 1.42 | SAWS .93 | jonng so | 19AU4 83 | SOCS 53 


dois = sue a0) | Sapa asi os - ag gf 12BE6 53 | 198G6 1.39 | S0L6GT .61 

neue za ae ee 6BE6 ‘55 ecke oa 12AD6 57 a 5c 73 Ask For Types Not Listed 
. ; : BQ6GT 

3CF6 60 | syacr 146 4 SBFE 44 | gcuz 66 | '2AFO 49 1.06 | sep FOR NEW FREE 

BOTS = 50 ABS 6.46 | GBGEG 166 I genz 65 [ SSK7OT Ze I y2ev7 74 


3V4 58 6ACTM .96 6BH8 87 6cseé. sz: | SSN7GT og {1268 56 BROCHURE OF TUBES 


4BN6é 75 | bara 97 | 6BK7 85 | ecus 1.08 | S18 38 | i2cus 58 AND PARTS 
tg ya 6AGS 65 | 6BN4 57 | 6CY7 71 |] gug 7g | 12CU6 1.06 

: 6AH6 99 | 6BN6 74 | 6DE6 58 | 6veGT 54 | 12DQ6 1.04 
4827.96 6AK5 95 68Q/ 6DG6GT .59 6W4GT 57 12F8 66 USE THIS AD AS 
4CB6 59 6ALS «47 CU6 1.25 6DQ6 1.10 | 6W6GT 69 | 12K5 .65 YOUR ORDER BLANK 


= RCA RS-151B8 


= c= HI-FL AMPLIFIER "22s 


Convert Your Present System To Stereo! COMEE TEs 


a s 
uf XZ, 
‘ & : “gus @ For Stereo System @ 3 Stages 10 Watts with less than 11/2% $ 95 
ss ot Audio Amplification; Push-Pull aissortion. 
Output @ 4 Inputs tuner, 


nel of stereo system © Front 
Panel Control @ Separate Bass, ‘*SPOnse 45 10 20,009 cycles, 


oe ated Treble ond loudness Control 
© Negotive Feedback 2-6CG7; 2-6V6; 1-5¥3 


Z | ex, 55 Chambers Street 
= 1945. Newark 5, N. J. 
' a Mitchell 2-3147 


Not Affiliated With Any Other Mail Order Tube Co. 


TERMS: 25% dep. must accompany all orders — bal. C.0.D. All shipments F.O.B. Newark warehouse. 
NO HANDLING CHARGE WITH THiS AD. Subject to prior sale. No C.0.D.'s outside continental U.S.A. 


Phono, tape, left or right chon- 15W moximum. Frequency Lots $90) 
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Tips (Continued from page 28) 
tive surface while filing it. Leads can be 
soldered to the cell after the enamel protec- 
tive coating is scraped off. Insulate your 
connections with household cement, connect 
your cells in series, and you have twice the 
voltage. If you decide you want the original 
voltage and current capacity back, just con- 
nect the cells in parallel.Stanley Tenen, 
Brooklyn, N.Y. 


TEST PROD SAFETY DEVICE 

When you are measuring voltages 
around crowded tube sockets and the like, 
cut about a half inch of \%” “spaghetti” 
and slip it over the end of the test prod. 
This will reduce the possibility of touch- 
ing nearby exposed leads. The spaghetti 
can be slipped off for less cluttered circuits. 
—Arthur Fregeau, Bristol, Conn. 


INDOOR SHORT-WAVE ANTENNA 
Gummed aluminum tape (used in store 
and bank windows for protection against 
burglars) makes an efficient, quickly in- 
stalled indoor short-wave radio antenna. 


Simply run the tape around the ceiling of 
the room. It is so good-looking that you 
may even be able to convince your wife 
that you are decorating the room. If the 
tape is put up over wall paper, it should be 
fastened (with tacks or cellophane tape) at 
the corners of the room.—Ira Glickstein, 
Brooklyn, N.Y. 


BIT AND TAP HOLDER 
You will find it convenient to drill a block 
of wood to hold the tap, tap drill and body 
drill for the most-often-used sizes of ma- 
chine screws. A good assortment of sizes 
includes: 5-40, 6-32, 8-32, 10-32 and %4-20. 
—Charles V. Bittner, Erlton, N. J. 


REMOVING ENAMEL FROM FINE WIRE 

The enamel insulation on the hair-fine 
wire used in r.f. coils is very difficult to re- 
move without breeking the wire. To remove 
the insulation from this tiny litz wire with- 
out breaking the strands, dip the wire in 
nail-polish remover. After the solvent has 
had time to soak in (this requires about five 
minutes), you can gently pull the enamel off 
with your fingernail. When you solder these 


NOW YOU CAN SECURE A 


HIGH SALARIED * TOP PRESTIGE 


CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 


30 


engineering technicians. 


LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 


Tech, offering unusually high starting salaries. 


BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
work as technical salesmen, research and development of guided 
electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 


UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 


esting 
missiles, 


superior training is why Baile 


years in training. 


Resident training is easier and costs less than 
you may think! We provide housing and part- | 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 


want to quickly enter America’s fastest grow- | 
booklet. sno obligations er ee | 
VETERAN APPROVED ERS 
BAILEY TECHNICAL SCHOOLS | «=: 
1625 S.Grand « St. Louls 4, Mo. chy 


ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 


| Please mail immediately this free booklet without obligation 


This Minneapolis-Honeywell system 
controls hundreds of automatic man- 
wfacturing operations, Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
fions waiting BAILEY GRADUATES, 


-—------—-MAIL TODAY———————— 


Wy i 
FLEcTRON Ics I 
i Ano ii 


State 


j 
AUTOMATIoy | 
| 
J 


Always sey you saw it in—POPULAR ELECTRONICS 


tremendous value at only 


only $4.45 down 


never before such performance... 
such styling ...such quality 


al so low a price... 


-KIT meets oF 
KNIGHT pecifica- 


ONLY knight-kits A - 
CONVENIENCE ENGINEER! 
ullding—"0 pre- 


foreasiestb c experi- 


vious ebectron! 
needed --- 


1959 ALLIED FR CE 
CATALOG | |iL 


Send for this value-packed 
catalog featuring the com- 
plete KNIGHT-KIT line, as 
weil as the world's largest 
stocks of everything in Elec- 
tronics. 


WRITE FOR YOUR COPY TODAY 
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¥ 
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it new Anight- Kil 
stereo hi-fi ampli 


COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING 7WICE AS MUCH 


A PRODUCT OF ALLIED RADIO 


ier...save up to 00 


meeahesy 


Yo 


knight-kit 20-watt stereo hi-fi amplifier 

Newest complete Stereo high-fidelity amplifier at an amazing low 
$44.50. Incomparable value: Includes two built-in preamps for 
magnetic cartridges. Single switch selects phono, tuner or auxiliary 
stereo inputs, plus stereo reverse on cach; also switches monophonic 
input to both amplifier channels. Bass and treble controls boost and 
attenuate. Special clutch-type concentric volume control permits 
individual channel balarcing, plus overall volume control. Total 
output is 20 watts (10 watts per channel at less than 1%Q% distor- 
tion). Response, 20-20,000 cps, + 1.5 db. Hum and noise better 
than 85 db below full output. Has four pairs of stereo inputs: mag- 
netic cartridge, ceramic cartridge, tuner, auxiliary. RIAA equalized 
for stereo discs. Expertly designed push-pull output circuitry. Beau- 
tiful custom-styled case, 4!) x 1344 x 9”. With case, tubes, all parts, 
wire, solder and instructions. Shpg. wt., 27 lbs. 


Model Y-773. Knight-Kit Stereo Amplifier, F.O.B. Chicago...$4.45° 


see over 50 other fine knight-kits ...write for catalog 


HI-FI KITS HOBBY KITS INSTRUMENT KITS 
Stereo Amplifiers Short-Wave Radios VTIVM Cap. Checker 
Sterea Preamp AC-DC Table Radios VOM's R/C Tester, etc. 
Stereo Control Clock-Radio Tube Checkers 
Hi-Fi Tuners Radio-Intercom Oscilloscopes HAM KITS 
Hi-Fi Amplifiers Transistar Radios Signal Tracer Receiver 
Speaker Systems, Electronic Lab Kits Audio Generator Transmitter 
and others and many others Sweep Generator VFO, ete. i 


EASY TERMS ON ORDERS AS EOW AS $20 


= ee el 


ALLIED RADIO opept19-H9 


al 


l 

4100 N. Western Ave., Chicago 86, Ill. : 

© Ship Model Y-773 Knight-Kit Stereo Amplifier. $ encl. ; 

©) Send FREE ALLIED 1959 Catalog ) 

i] 
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quality electronic 


equipment in KIT FORM 


PACO is the only line of test instrument 
kits engineered and produced under the 
auspices of a leading test equipment 
and meter manufacturer, 
and, you pay nothing extra for the con- 
venience of buying PACO kits directly 
from your own local parts distributor, 
COMPARE PACO against any other kits 
for performance, appearance, rugged- 
Ness, ease of operation and simplicity 
of assembly and wiring. 
COMPARE PACO'S superbly detailed, 
step-by-step instruction manuals and 
giant size wiring diagrams, against any 
you have ever seen, 
MODEL B-10 
BATTERY ELIMINATOR KIT 
KIT NET PRICE: $41.95 
FACTORY WIRED: 49.50 
MODEL C.20 
RES-CAP-RATIO BRIDGE KIT 
KIT NET PRICE: $20.95 
FACTORY WIRED: 31.50 
MODEL G-30 
RF SIGNAL GENERATOR KIT 
KIT NET PRICE: $28.50 
FACTORY WIRED: 39.95 
MODEL M-40 
HIGH SENSITIVITY V-O-M KIT 
KIT NET PRICE: $31.50 
FACTORY WIRED: 37.50 
MODEL S-50 
5” OSCILLOSCOPE KIT 
KIT NET PRICE: $49.50 
FACTORY WIRED: 84.50 
MODEL S-55 
WIDEBAND 5” OSCILLOSCOPE 
KIT NET PRICE: $87.50 
FACTORY WIRED: 139.50 
MODEL T-60 
TUBE CHECKER KIT 
KIT NET PRICE: $38.75 
FACTORY WIRED: 54.50 
MODEL T-65 
TRANSISTOR AND CRYSTAL 
DIODE TESTER KIT 
KIT NET PRICE: $39.95 
FACTORY WIRED: 59.50 
MODEL v-70 
VACUUM TUBE VOLTMETER KIT 
KIT NET PRICE: $31.50 
FACTORY WIRED: 47.50 
MODEL Z-80 
RF-AF SIGNAL TRACER KIT 
KIT NET PRICE: $29.50 


FACTORY WIRED: 42.50 
MODEL SA-40 
40-WATT STEREO 
PREAMP-AMPLIFIER KIT 
KIT NET PRICE: $ 79.95 
FACTORY-WIRED: 129.95 
COMING SOON! MODEL ST-45 


AM/FM STEREO TUNER KIT 
D Write for latest, complete catalog, 
> Available at leading electronic parts clistributors. 


[PJ AC]o} ELECTRONICS Co., INC. 
Y 


-70-31 84th Street, Glendale 27, L.1., N.Y. 
Export: 458 B’way., N.Y. 13 © Canada: Atlas Radio Corp., Toronto 19 


sowsion of PRECISION apparatus Company, inc. 
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! Tips (Continued from page 30) 
small wires, use flux and heat sparingly— 
excess heat will weaken the wires.—James 
A. Clifford, Detroit, Mich. 


FELT PADS QUIET TV NOISE 


ve 


Noise which 
is transmitted 
from a_ vibrat- 
ing TV antenna 
can be elimi- 
nated by wrap- 
ping narrow 
strips of felt 
around the 
standpipe or 
other support. 
Metal bands 
are placed over 
the felt strips 
and then drawn 
tight in the 
Same way an 
automatic radi- 
ator hose is 
clamped. — Gale 
Foster, Hing- 
ham, Mass. 


> ster 


USING BARRIER TERMINAL STRIPS 

The electronic experimenter usually finds 
that he wastes a lot of time in soldering 
and unsoldering components. Also, after 
the same components have been employed 
several times, their leads frequently be- 
come broken. Both of these troubles can be 
eliminated by using inexpensive barrier 
terminal strips for hooking up experiment- 


at circuits. As many as six components can 
be connected to one set of terminals on the 
strip. Circuits can be assembled very rapid- 
ly, and if it is necessary to change com- 
ponents, a twist of a screwdriver does it. 
—George Soliman, Cobleskill. N. Y. -3Q- 
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CITIZEN BANDER to: {/7 A4/{7/ 


ADD TO WHAT YOU HAVE OR BUILD ONE 


ALL YOUR OWN WITH THESE 
SUB-ASSEMBLIES! | 


+. 
i? 
G Cabinet (all metal) includes hardware, 
switches, speakers, panel, case, etc. Com- 
plete instructions, Shipping weight 10 
Ibs. $20.00. 


wired) consists of mixer and tun- 
able local oscillator feeding 262 
KC JF stage, Includes noise-limiter 


A RF Converter (printed cir- 
and squelch circuits. Designed to 


cuit prewired), two-tubes, crys- 


tal controlled. Use with IF work with units A and C. Makes 
unit 8. Shipping weight 2 Ibs. dual conversion receiver. Shipping 
$14.00. weight, 2 Ibs. $16.00. 


| 
| 
| B IF Unit (printed circuit pre- 
| 
| 


D Transmitter 
Unit (prewired 

and tened) 
nA Oscillator and 

> amplifier. Crystal 
controlled. Reavires 
Unit C for modulation. 

Shipping weight Z Ibs. 
Complete with crystal and 
tube certified .005% tolerance. 
$14.50. 


SEE YOUR DEALER* OR 
ORDER DIRECT... 


*Prices slightly higher 


Terms F.O.B. Oklahoma City. Other shipments C.O.D. 
On C.O.D. orders of $25.00 or more, ¥3 down pay- 
ment with order is required, 


18 N. LEE 
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| 

| 

| 

| C Audio Unit {printed circuit 

| prewired), speech amplifier for 
crystal or carbon microphone, 

| first audio for receiver and 
power amplifier/modulator 

| stage. Designed to follow unit 
B. Includes output transformer 

| but not speaker. Shipping 

| weight 2 Ibs, $13.50. 

| 


E Power Supply 115 VAC (nof pre- 
wired). All ports necessary to con- 
struct power supply to operate Units 
A, B, € and D, Shipping weight 10 
Ibs. $12.00, 

F Power Supply 3-way 6 VDC, 12 
VDC or 115 VAC (not prewired). 
Shipping weight 10 Ibs. $20.00. 


INTERNATIONAL CRYSTAL MFG, CO., INC. 


° GKLAHOMA CITY, OKLA. 


RB 

Science proves you} wr 
can learn while i 
{ Mes 


jes 6 “gentichen..* 
NOW YOU CAN LEARN AWAKE AND ASLEEP 


Just think what it can mean to you in dollars and 
cents, confidence, success, fun to learn a language, 
speech, pees facts, figures, music, anything— 


OVERNIG 7H » and learn it FASTER—RETAIN 
IT Bie TTR, 
That's what really happens when scientifically 


proved Dormiphone ‘‘works” to train your memory 
for you awake and asleep . . . and what's more the 
Dormiphone not only puts your sleeping time to use, 
but helps you sleep more soundly as well. In addi- 
tion, this amazing versatile instrument ‘plays’ for 
you, too, provides fine entertainment with high 
quality reproduction of sound—both voice and music 
for your greater enjoyment. 


Get the scientific evidence TODAY. Write, call for 
FREE Book, FREE Demonstration. 


MODERNOPHONE, INC,: 

292-089 Radio City, N. Y. ee N. Y. 
Gentlemen: Please send me your FREE Book. I am interested in 
Jearning more abuut the DORMIPHONE and what it can do for | 
me. No obligation—no salesmen will call. | 


NAME 


My main interest in Dormiphonics is for: 


( >) Language Learning ( } Sieen Improvement 
( ) Memorization ¢ leep Inducement 
( ) Habit Correction ¢ School or College Work | 


§ 


“The only thing that will draw 
him out, Dearie, is a Jensen 
needle.” 


Circle 7-0830 I: 


AM-FM TUNER 

The FM sensitivity of Scott’s Model 320 
AM-FM tuner is 3 microvolts for 20-db 
quieting on 300-ohm antenna terminals. 
Circuit features include a 2-mc. wide-band 
FM detector to assure high selectivity, high- 
capture ratio and drift-free FM reception. 
The r.f. stage assures high sensitivity on 


both AM and FM sections. Tape recorder 
and multiplex outputs are included. Write 
to the manufacturer for further specifica- 
tions. $139.95. (H. H. Scott, Inc., 111 Pow- 
dermill Rd., Maynard, Mass.) 


VACUUM-TUBE VOLTMETER 
All of the following measurements can 
be made with the new EMC Model 107A 
VTVM: peak-to-peak voltages from .2 volt 
to 2800 volts; a.c. r.m.s. voltages from .1 
volt to 1000 volts; capacitance from 50 zef. 


and resistance from .2 ohm to 


to 5000 #f.; 
100 megohms. The 107A is also capable of 
measuring inductance from 1.4 to 140,000 


henries. Wired, $51.40; and in kit form, 
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BECOME A RADIO TECHNICIAN For Only $22.95 


CIRCUITS AT HOME 
All Guaranteed to Work! 


Progressive Radio “Edu-Kit” ® 


NOW INCLUDES 

& 12 RECEIVERS 

& TRANSMITTER 

*% SIGNAL TRACER 

& SIGNAL INJECTOR 
i 
, 


PRACTICAL only 
HOME 
RADIO 


i ee 


presses == 


1 Unconditional Money-Back Guarantee 1 


It is understood and agreed that should i] 
l the Progressive Radio ‘‘Edu-Kit'’ be re- 
turned to Progressive ‘‘Edu-Kits’’ Inc. for any 
reason whatever, the purchase price will be 
refunded in full, without qurobic ar ques 
tion, and without delay. . : 
The high recognition which Progressive 
“'Edu-Kits' Inc. has earned through its many 
years of servi to the public is due to its 
unconditioral insistence upon the mainte- 
nance of perfect engineering, the highes 
structional standards, and 100% adherence 
N \ R to its Unconditional eponeycBack icgarantce: 
i As a result, we do not have a single dissatis- 
* No Knowledge of Radio Necessary fied customer throughout the entire world. 
% No Additional Parts or Tools Needed 5 came cum cme cme cme com com mm os eee oes oe 


YOU DON’T HAVE TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE 


The ‘‘Edu-it’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL. 
_. You will tearn how to build radios, using regular schematics; how to wire and solder 
in a professional manner; how to service radios. You will work with the standare type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics Tester and the accompanying instructional matcriat. 

You will receive training for the Novice, Technician and General Classcs of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer 
and Signa! Injector circuits, and learn how to operate them. You will receive an excellent 
background for television, Hi-Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The ‘'Edu- is the 
Product of many years of teaching and engineering experience. The ‘*Edu-Kit’? will pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit. 


THE KIT FOR EVERYONE 


.. You do not necd the slightest background ages and backgrounds have successfully 

in radio or science. Whether you are inter- used the "'Edu-Kit’t in more than 79 coun- 

ested in Radio & Electronics because you trles of the world. The ‘'Edu-Kit’’ has been 

want an interesting hobby, a well paying carefully designed, step by step, so that 

business or a job with a future, you will find you cannot make a mistake. The ‘‘Edu-Kit"’ 

the ‘‘Edu-Kit'’ a worth-while investment. allows you to teach yourself at your own 
Many thousands of individuals of al! rate. No instructor is necessary. 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio ‘‘Edu-Kit'’ is the foremost educational radio kit in the world, 
and is universally accepted as the standard in the ficle of electronics training. The **Edu- 
Kit’? uses the modern educational principle of ‘‘Learn by Doing.’ Therefore you construct, 
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro- 
Gram designed to provide an easily-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the ‘‘Edu-Kit."' You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you build a more advanced radio, !earn more advanced theory 

Gradually, in a progressive manner, and at your own rate, you will 


* CODE OSCILLATOR 


yaa 


and techniques. 
find yourself constructing more advanced multi-tube radio circuits, and doing work like a 
professional Radio Technician. 

‘ in the ‘‘Edu-Kit’’ course are sixteen Recciver, 
Signal Tracer, and Signal Injector circuits. 
experiments, but genuine radio circuits, 
and soldering on metal chassis. 


Transmitter, Code Oscillator, 
These are not unprofessional ‘*breadboard’’ 
constructed by means of professional wiring 
‘ plus the new method of radio construction known as 
“Printed Circuitry.’"’ These circuits operate on your regular AC or DC house current, 


THE “EDU-KIT” IS COMPLETE 


You will receive all parts and instructions necessary to build 16 different radio and clec- 
tronics circu each guaranteed to operate. Our Kits contain tubes, tube sockets, vari 
able, cicctrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, 
hardware, tubing. punched metal chassis, Instruction Manuals, hook-up wire, solder, ctc. 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional clectric soldering «tron, and a self-powered Dynamic Radio and Electronics 
Tester. The ‘Edu-Kit’' also includes Code Instructions and the Progressive Code Oscitlator, 
In addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
i receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
nal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges, 
You receive all parts, tools, instructions, ete. Everything is yours to keep. 


ORDER 
PRINTED CIRCUITRY 


At no increase in price, the “‘Edu-Kit”’ 
now Includes Printed Circultry, You 
build a Printed Circuit Signal injector, 
a unique servicing instrument that can 
detect many Radio and TV troubies. 


O Send “‘Edu- Kit” postpaid. 
1 Send "‘Edu- Kit’ C.0.D. 


This revolutionary new technique of 
radio construction is now becoming NAMeecerrcstidace ne meee ee yo 
poputar in commercial radio and TV sets. 
A Printed Circult is a special insu- 
lated chassis on which has been de- Adi esate Monet eae nee 


which 


posited a conducting material 

takes the place of wiring. The various 

parts are merely piugged in and soldered 

to terminals. Baocea Oia 
Printed Circuitry Is the basis of mod- 


ern Automation Electronics, A knowi- 
edge of this subject is a necessity today 
for anyone Interested in Electronics. 
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DIRECT FROM AD—RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS 


t enclose full payment of $22.95. 
( will pay $22.95 plus postage. 
*]) Rush me FREE descriptive literature concerning ‘‘Edu-Kit.” 


PROGRESSIVE " 
Progressive Building, Dept. 559D, 1184-86 Broadway, Hewlett, N. Y. 


| : 
© SOLDERING IRON 
@ ELECTRONICS TESTER 
PLIERS. CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE « QUIZZES 
TELEVISION BOOK « RADIO 
TROUBLE-SHOOTING BOOK 
« MEMBERSHIP IN RADIO-TV CLUB: 
CONSULTATION SERVICE » FCC 


AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 


eneve 


}. 


SERVICING LESSONS 


You will learn trouble-shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
ard causes of trouble in tome, portabie 
and car radios. You will jearn how to 
use the professional Signal Tracer, the 
unique Signal | ctor and the dynamic 
Radio & Mlectranics Tester. While you 
ate learning in this practical way, you 
will be able to do many a repair job for 
your friemis and neighbors, and charge 
fees which will far excced the price of 
the "Edu-Mit.’" Our Consultation Service 
wil! help you with any technical problems 
you may have. 


3. Stataitis, of 25 Poplar Pl., Water. 
bury, Corn., writes: ‘th have repaired 
several sets for my friends, and made 


money. The ‘‘Edu-Kit'’ paid for itself, ? 
was ready to spend $240 for a Course, 
tut 1 found your ad and sent for your 
Kit." 


FROM OUR MAIL BAG 


Ben Valerio, P. O. Box 21, Magna, 
Utah: “The Edu-Kits are wonderful. Here 
lam sending you the questions and also 
the answers for them. 1 have been in 
Radio for the last seven years, but like 
ith Radio Kits, and like to 
Testing Equipment. { en- 
toyed every munute t worked with the 
different kits; the Signal Tracer warks 
fine. Alsp like to Jet you know that | 
feel proud of becoming a mentber of your 
Radio-TV Club,’ 

Robert L. Shuff, 1534 Monroe Ave., 
Huntingten, W. Va.: “Thought 0 would 
drop you a few lines to say that I re- 
ceived my Edu-Kit. and was really amazed 
that suctt_a bargain con be had at such 
a low price. t have already started re- 
oairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubieskooting Tester that comes with 
the Kit is really swell. and finds the 
trouble, if there is any to be found.’’ 


WORTH $7 


INC. 


| 

| 

| 

| 

| 

| 

sil 

| 
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ASSEMBLE YOUR OWN 


LKIE-TALKIE 
DIOPHONES 


New Model for 27 mc 
Citizens Band 


Electronic $ 9 8 
Chassis 


post- 
ONLY 


WA 
RA 


@ Meets FCC requirements for new class ‘‘D'’ citizens band 
tadio-telephone, Ps 

@ License easity obtained on application by any U. S. citizen 
'8 years or over, No tests to take. . 

©@ Transmits and receives one to several miles depending on 
obstructions and elevation. 
Assembled unit is completely portable and requires no external 
connections. Onerates from self contained batteries obtain- 
able at your locai radio store, 
Electronic chassis is wired. tested, guaranteed and includes 
erystal controlled oscillator, R.F. power amplifier, audio 
modulator, receiver with R.F. stage. and a new transistorized 
audio booster stage for extra loud reception pius a complete 
Set of tubes and transistor. 
Radio receiver is tunable to any of the 22 channels by a sin- 
gle control knob. Features ultra-high amplification, auto- 
matic volume control and noise clipping. 
Instructions and photographs are supplied with each chassis 
for completing the walkie-talkie as illustrated. Accessories 
are not included but are available at low cost, 

FREE 8.F. power indicator kit with each order. 

SEND YOUR ORDER TODAY. INCLUDE POSTAL MONEY ORDER 

FOR FAST DELIVERY. C.0.D.'s REQUIRE $8.00 DEPOSIT. 

N.Y, City residents add sales tax. 


SPRINGFIELD ENTERPRISES 


Box S4-£-8 Springfield Gardens 13, N. Y. 


Hand Tools... the Professionals do! 


You need the BEST TOOLS 
to do the BEST JOB... 


Your Radio, TV and 
Electronic Parts Distributor has them ! 


Select from the Complete XCELITE Line of 
Quality Tools and Handy Kits .. . 


XCELITE, incorporated 
ORCHARD PARK, NEW YORK 
Canada: Charles W. Pointon, Lid. Toronto 


Luality Hand Jools 


PREFERRED BY THE EXPERTS 
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Products 
(Continued from page 34) 


$36.50. For more information, write to Elec- 
tronic Measurements Corporation, 625 
Broadway, New York 12, N. Y. 


STEREO CHANGER 
A new Collaro stereo changer has been 
announced by the Rockbar Corp., 650 Hal- 
sted Ave., Mamaroneck, N. Y. The Model 
TC-99 Constellation features a non-mag- 
netic 6%4-lb. turntable which provides a 
10-db reduction in magnetic hum pickup 


as compared with steel turntables. Its 
heavy-duty  precision-balanced four-pole 
motor is screened with triple interleaved 
shields to provide an additional 25-db re- 
duction in magnetic hum pickup. The two- 
piece stereo transcription type tone arm 
comes equipped with a detachable five- 
terminal plug-in shell. Price, $59.50; slight- 
ly higher in the West. 


SIX-METER CONVERTER 

Greater sensitivity with better signal-to- 
noise ratio is provided in the new, improved 
version of the 
Globe 6-meter | 
converter. The 
Model 6 PMC 
has a_ cascode 
rf. stage and 
bandpass cou- 
pling, and is 
availableina 
range of output 
frequencies. It 
may be used 
with all types 
of communica- 
tions receivers as well as 6- or 12-volt auto 
radios. Wired, $29.95; in kit form, $21.95; 


Always say you saw it in—POPULAR ELECTRONICS 


. ye ne, MOST 
ioe , M FLEXIBLE TUNER 
ow | = EVER % 


: Use It as a Binaural- 
Stereophonic FM-AM tuner wi 


a yA 


More than a year of research, planning and engineering went into fhe making of the Lafayette 
Stereo Tuner. Its unique flexibility permits the reception of binciural broodcasting (simultaneous 
transmission on both FM and AM), the independent operation of both the FM and AM sections 
at the same time, and the ordinary reception of either FM or AM. The AM and FM sections ore 


Use it as a Dual-Monaural FM-AM tuner 
Use it asa straight Monaural FM or AM tuner 


@ Multiplex Output for New Stereo FM 

e 11 Tubes (including 4 dual-purpose) 
+ Tuning Eye + Selenium rectifier 
Provide 17 Tube Performance 


: - A ' 
. Desc elma usps lad | rag seporately tuned, eoch with o separate 3-gang tuning condenser, separate flywheel tuning and 
© Dual Cathode Follower Output separate volume control for proper balancing when used for binaural programs, Simplified 
Separately Tuned FM and AM Sections accurate knife-edge tuning is provided b, magic eye which operates independently on FM gnd 
© Armstrong Circuit with FM/AFC and AM. Automatic frequency control “locks in’ FM signal permonently. Aside from its unique 

AFC Defeat floxibility, this is, above all else, a quality high-fidelity tuner incorporating features found 
e Dual Double-Tuned Transformer exclusively in the highest priced tuners. 


The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position 
Function Selector Switch, Tastefully styled with gold-brass escutcheon having dark maroon 
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was 
designed with the builder in mind. Two separate printed circuit boards make construction and 
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover, 
a step-by-step instruction monual, schematic and pictorial diagrams. Size is 13347 Wx 103%” D 
x 4%," H, Shog. wt., 22 Ibs. 

The new Lafayette Mode! KT-500 Stereo FM-AM Tuner is a companion piece ta the Models 


Coupled Limiters. 


KT-500 in Kit FoRM 


74.50 or moomiy 


LT-50 cometeTeLy wireo 124.50 
12.45 Down—10,00 Monthly 


LT-50 Same as above, completely factory wired and tested 


NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 


xt-600 79.50 


IN KIT FORM 
ONLY 7.95 DOWN 


LA-600 
COMPLITILY WIRED AMD TESTIC 


134.50 


Solves Every Stereo/Monoural Control Problem! 
@ UNIQUE STEREO & MONAURAL CONTROL FEATURES 


@ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL QUTPUT & CROSS-CHANNEL FEED 
@ PRECISE “NULL” BALANCING SYSTEM 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI- 
DELITY. Provides such unusual features as a Bridge Control, 
for variable cross-channel signal feed for elimination of ‘‘ping- 
pong’’ {exaggerated separotion) effects and for 3d channel 
output volume control for 3-speaker stereo systems; 3d channel 
output also serves for mixing storeo to produce excellent mon- 
aural recordings. Also hos full input mixing of monaural program 
sources, special ‘'null’’ stereo bolancing and calibrating system 
(better than meters), 24 equalization positions, all-concentric 
controls, rumble ond scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Master Volume Control. 
Has channel reverse, electronic phasing, input level controls. 
Sensitivity 2.2 millivolts for 1 volt out. Dual low-impedance 
outputs (plate followers), 1300 ohms. Response 5- 40,000 cps 
+ 1 db. Less than .03% IM distortion. Uses 7 new 7025 low- 
noise dual triodes. Size 14” x 4°44” x 10%”. Shpg. wt., 16 Ibs. 
Complete with printed circuit boord, cage, profusely Illustrated 
instructions, all necessory parts. 


LAFAYETTE KT-600 — Stereo Preamplifier kit Net 79.50 
Lofayette LA-600— Stereo Preamplifier, Wired... Net 134.50 


165-08 Liberty Ave. JAMAICA, N. Y. AXtel 1-7000 


BOSTON BRONX NEWARK PLAINFIELD 
M10 Federal $t./$42 E. Fordham Ré.| 24 Conval Ave. {137 W.-Second St. 


100 Sixth Avenve| 


NEW YORK | 
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cuT OUT 
AND PASTE 
ON POST 


KT-60C Audio Control Center Kit and KT-310 Stereo Power Amplifier Kit. 


Net 74.50 
Net 124.50 


NEW! LAFAYETTE STEREO/MONAURAL 36-WATT 
- BASIC AMPLIFIER 


KT-310 


47.50 


IN KIT 
FORM 


ONLY 
4.75 DOWN 


‘@ 36-WATT STEREO AMPLIFIER 
@ 4 PREMIUM-TYPE 7189 OUTPUT TUBES 
@ RESPONSE 35-30,000 CPS + , DB @ 18 WATTS PER 
STEREO CHANNEL OR 36 WATTS MONAURALLY 
@ 2 PRINTED CIRCUIT BOARDS FOR NEAT, EASY WIRING 


A superbly-performing basic stereo amplifier, in easy-to-build 
kit form to save you lots of money and let you get into stereo 
now oat minimum expensel Dual inputs, each provided with 
individual volume control. The unit may be used with a stereo 
preamplifier for 2 18-watt stereo channels, or at the flick of @ 
switch, os a top-quality 36-watt monaural amplifier; or, if 
desired, it may be used as Z seporate monaural 18-watt am- 
plifiers!| CONTROLS include 2 input volume controls, channel 
reverse switch {AB-BA}, monaural-stereo switch. DUAL OUTPUT 
IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting paralleled 
monaural operation of 2 spewker systems of up to 16 ohms). 
INPUT SENSITIVITY is 0.45 volts per channel for full output. 
TUBES are 2-6AN8, 4-7189; GZ34 rectifier. SIZE is 9-3/16" d 
(10-9/16”% with controls) x 5%” h x 13'4” w. Supplied complete 
with perforated metal cage, all necessary parts and detailed 
instructions. Shpg. wt., 22 Ibs. 


KT-310 Stereo Power Amplifier Kit Net 47.50 
* P.0. Box SIL JAMAICA 31, N.Y. 1 

ado DEPT. 1H-9 | 

0 Send FREE LAFAYETTE Catalog 590 I 


Name 


CARD 


products 
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printed-circuit construction. (Globe Elec- 
tronics, Inc., 3417 W. Broadway, Council 
Bluffs, Iowa) 


TRANSISTOR POWER SUPPLY 

Available as a kit or wired, the Eico 
Model 1020 serves as a power supply as 
well as a vari- 
able bias supply 
to bias transis- 
tors or vacuum 
tubes in circuit 
development or 
study. For serv- 
ice work it can 
be used to off- 
set a.v.c. and 
ag.c. voltages 
in the align- 
ment of TV and 
radio receivers. 
It provides con- 
tinuous vari- 
able output voltage monitored by a dual 
range voltmeter (0-6, 0-30 volts d.c.). Two 


type 2N256 power transistors are incorpo- 
rated in the transformer-operated circuit. 
Up to 30 volts output is available. Kit, 
$19.95; wired, $27.95. (Electronic Instru- 
ment Co., Inc., 33-00 Northern Blvd., Long 
Island City, N. Y.) 


RADIO CODE COURSE 

The “Sound-N-Sight” radio code course 
published by John F.. Rider Publisher, Inc., 
116 W. 14th St., New York 11, N. Y., utilizes 
long-playing records of code signals and the 
instructor’s voice, as well as flash identifi- 
cation cards and an instruction book. The 
student advances in steps of one-word-per- 
minute per-day. Novice Course, (0 to 8 
wpm), #REC-08, $9.50; Advanced Course, 
(9 to 20 wpm), #REC-920, $8.95; Complete 
Course, covering all licenses up to commer- 
cial (0 to 20 wpm), #REC-020, $15.95. 


“Y> AUDIO ADAPTERS 
Connection of audio equipment can be 
simplified by the use of three new “Y” 
adapters introduced by Switchcraft, Inc., 
5555 N. Elston Ave., Chicago 30, Ill. Two 
phono jack connectors or two male micro- 
phone connectors in parallel with a stand- 

(Continued on page 132) 


Kit $29.95 
Easy creative fun to bulld 
you go 
proféssional assembly & outstanding performance. 


6-TRANSISTOR RADIO RA-6 
Wired $49.95 


. a lifetime of big-set entertainment wherever 
designed so that even the novice can build it & obtain a handsome 
American-made modern 


INCLUDES F E.T., LESS OV BATIZRY 


super-heterodyne all-transistor circuitry, plus finest quality parts throughout, 
assure you of highest durability & stabilfty. 

+ high sensitivity & selectivity + big-set volume & tone quality with 4” x 6” 
PM speaker & 250 mw push-pull audio output stage « built-in Ferrite rod 
antenna for gaod reception in any locatien « pre-aligned RF & IF transformers 
+ planetary vernier tuning (7:1 reduction} for easy station selection & tuning « 
high-impedance earphone jack for private listening; eliminates drain of output 
stage when using earphone « attractive tan leatherette case, retractable handle 
* compact: 82” w, 42" h, 2¥2” d. Only 3 Ibs. 


om 


90-WATT CW TRANSMITTER #720 


Kit $79.95 Wired $119.95 
“Ideal for veteran or novice’? ~ ELECTRONIC 
KITS GUIDE. “Top quality’’ — POPULAR ELEC- 
TRONICS. “Well designed’. ELECTRONICS WORLD. 
80 thru 10 meters with one-knob band-switching. 
Full *‘clean’’ 90W input, 65W external plate 
mod. Matches loads 50 to 1000 ohms. May be 
used as basic exciter unit. TV! shielded. Tubes: 
6146, 6CL6, 2-6AQ5, GZ34. Attractive “living 
room”’ Jow-siihouette design. 15” w, 5” h, 9” d. 


= 
12 a v 
GRID DIP METER #710 

Kit $29.95 Wired $49.95 
Includes complete set of coils for full 
band coverage. 400 kc—230 me In 8 over- 
lapping ranges. 500 ua meter. Plug-in 
coiis are pre-wound, pre-calibrated to 
0&% accuracy. Transformer-operated 
power supply 214” h, 2%," w, 6%" 1 


Kit $49.95 Wired $79.95 


Cover E-5 $4.50 
Delivers 5O0W undistorted audio. Modulates 
transmitters having r.f inputs up to 100W. 
Dutput transformer matches 500-10,000 
ohms. Low-level speech: clipping & filtering. 
Inputs for xtal or dynamic ey phone 
h, 14” w, 8” 


I 
I 
I 
UNIVERSAL MODULATOR-DRIVER +730 
I 
l 
I 
| 
i} 
1 


Compare — judge for yourself — at 
your neighborhood EICO distributor, 
for free catalog on 65 models of 
EICO test instruments, hi-fi & “ham” 
gear, fill out coupon on Page 4U 
Add 5% In the West 


patch, elc 7 tubes. 6” 


, ELECTRONIC. INSTRUMENT CO., Inc.,- 33-00 N. Blvd., L. I. C. 1, N. 
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POPULAR» 


ELECTRONICS, * 


S74 


NEXT MONTH IN POPULAR ELECTRONIZS: 


Should you buy 


color TV now? 


How good is color television? You'll find out in September POPULAR ELECTRONICS, which 
features an up-to-the-minute report on the status of color TV today. 

In this important, revealing article, service technicians and set-owners across the nation 
have been interviewed on every facet of color television. 

You'll find a complete, frank rundown on color television today—its quality, reliability, 
ease of operation, service problems, antenna requirements, and programming. 


You'll also enjoy these informative Plus such practical construction projects as: 
features next month: @ 3-TRANSISTOR POCKET RECEIVER WITH 
ae sLaide Rectrhias POWER SUPPLY 
© INSIDE THE HI-FI TUNER bd 
° THE OSCILLOSCOPE— FOR CONVERTERS 

HOW IT FUNCTIONS @ TRANSISTOR PULSE GENERATOR 
@ THE MAGIC OF CROSS-COUNTRY © And many more complete. 


COMMUNICATIONS E : 
do-it-yourself projects 


September POPULAR ELECTRONICS is typical of the good reading and practical construction 
projects you'll find month after month in the world's most widely read electronic hobbyist 
magazine. Look for POPULAR ELECTRONICS on your newsstand—or better still, take advan- 
tage of one of POPULAR ELECTRONICS’ money-saving subscription rates. You'll get every 
issue delivered right to your door. Subscribe today! 


POPULAR ELECTRONICS + 434 South Wabash Avenue + Chicago 5, Illinois 
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’ EICO, 33-00 Northern Blvd., L.1.C. 1, N.Y. PE-8 
the experts say Show me HOW TO SAVE 50% on 65 models of 


top-quality: 


(1) HI-FI (1) TEST INSTRUMENTS 1) “HAM” GEAR 
your BES BUY send FREE catalog & name of neighborhood EICO 
i ealer. 


ADDRESS...... 3 


ADD 5% (tN THE WEST 


CITY. 


= Tuner HFT90 
YR Sao 
iS en @ Wired $65.95 . 


(ome © Cover $3.95. 
’ "one of the best 


Mono 4 
i ifler | \y in high 
ae Pree OSA: buys you Fuel kits” a 
(ali Kit $29.95. | s toss Cover, DIOCRAFT Kit Report. 
loa ’ wired sect eT. incl. AU AM Tuner HFT 
it $69.95. ith Power Supply, HF65: “4 499,95" Wired $65.95, 
NE wirtd'$108.95- it $33.95. Wired $49.95. Kit $39-Tei. cover & FET. 
= “excellent” — 
TURDAY REVIEW; 
HLeEl MUSIC AT HOME. Mono Romer 
Amplifiers (69, S1 
50, 35, 30, 22. system HFS 
STEREO Dual 14-Watt; use = complete Witt 
Preamplifier 2 for Stereo) fel 3 % factoryp 
HF85 from Kit $23.50. o% <, cabinet: $39.99. 
Kit $39.95. 5 TO Wired $41.50. Koy Ries, ; 
+ wired $64.95. = Omni-directional 
“Extreme Speaker Sr 
flexibility . . Mono HFS2 com 
a bargain""—HI-Fl REVIEW —— integrated factory-bullt $199 75. 
_— —— Amplifiers: ’ 6” H, 15/4" W, sical” 
-— 3 30, 20, “eminently mu 
STEREO Dual @ 2.99  jowatt: use ‘ HIGH FIDELITY: 
ower Amp! oat tereo “Fine for 
; Kit sa3.as. 4 i ash Kit $34.85. MODERN HI-FI. 
a ‘95. j Wired $57.95. 
Wired $74.95. 


**-and in 


New 
Power & Bias 


ae 
Transistortecy mulagfzed 
apt, = 10 er aaa! meter 238e 
Kit'$19.95° Aa age nares 
Wired $27.95, Wired $28.96, Wired $39.38 
New : 

TUBE & CRT FiL Scone S94 ar 
Tester =612 : Kit $44.98 wired 8s. 
wred 232 | Pe carey oe 
Fast-checks { it $12 9° 

radio/TV ee red $1430 a 


5” Scope = 469 
__ Kit. $79.95 
Wired $128 50. 


a 6V & 12y 


pilot lamps, etc Wired $14.90. 


° RF Signal Series 

& Generator Parallel | elneatteny 

_ 2324 © Eliminator 
_@ Kit $26.95, “i. & Charger 


~/ Wired $39.95, Kit $29.95. Wireg ¢3a 020 


4, «#9508 
Extra-filtered for Kit $19.95, 


Kit $13.95. wieok 21140 : 
transistor equipt. #1060 2 Mh 3B: | Wired $29.95. 
i | 


1350 Combinations? 


Kit $38.95, ired $47.95 


© 1959, eveerrony 
IN STOCK! Compare, 1959 ELECTRO, ic INSTRUMENT co., Inc,, 33-00 ny 8 
take-them home — right “off the shelf” — from 2000 neighborhood BVO. LG. ty wy, 
dealers. Over 1 MILLION EICO instruments in use throughout the world. P — 


“@ See Page 38 for EICo’sS BEST BUYS in “HAM” GEAR. 
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Electronics 
Against 
Cancer 


X-ray machine 
2 made by G.E. pro- 
vides two million 
volts of cancer- 
destroying power. 


By R. E. ATKINSON 


Electronics faces its greatest challenge 


in the fight egainst cancer 


NCE the word “cancer” was whispered. Now we say it 
firmly, as a challenge. People are learning to spot the 
signs of early cancer, and are secing their doctors regularly; 
alert physicians are also detecting cancer in time to remove 
malignant growths before they can spread. The situation is 
far from hopeless. Statistics show that more and more 
people are being saved from cancer each year. 
Dramatic examples of electronics being used to help man- 
kind are found in the battle against cancer. Electronic de- 
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vices are invaluable in the diagnosis and 
treatment of cancer, and more important, 
they promise to provide the key which will 
open the door to an understanding of what 
causes normal cells to start multiplying 
wildly and grow into malignant masses. 

In the field of cancer diagnosis, radio- 
active chemicals injected into the blood 
stream act as invisible bloodhounds which 
track down malignant tissue. In the treat- 
ment of cancer, atoms and electrons are 
used to destroy cancerous arcas, even those 
deep within the body. Ultrasound, too, has 
been used to shatter malignant cells under 
the skin. Electric shock has been employed 
in a few cases to relieve pain, and cancer 


research leans heavily on electronic instru- 
ments such as the electron microscope. 

Cancer Therapy. A big gun in our anti- 
cancer arsenal was unveiled this March at 
the Brookhaven National Laboratory, Long 
Island, N. Y. A uranium-powered 1000-kilo- 
watt atomic reactor has been completed 
for use in medical research and treatment. 
The first reactor specially designed with 
medical uses in mind, the Brookhaven in- 
Stallation is integrated with a research 
center and hospital. Cancer is its chief 
target. 

One of the experimental techniques that 
scientists at Brookhaven are working on is 
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a treatment called “neutron capture.” Bo- 
ron, a chemical which “captures” a large 
number of neutrons, is carefully injected 
into the patient’s blood stream. After the 
boron is carried by the blood to an area 
known to be cancerous, neutron particles 
from the atomic reactor are beamed direct- 
ly at the tumor area. When neutrons strike 
the boron, the resulting radiation kills the 
tumorous tissue with little damage to sur- 
rounding healthy tissue. Treatment is 
promising, scientists report, but is still in 
the research stage. 

Most powerful of all the weapons against 
cancer is a kind of X-ray machine called a 
“synchrotron.” While X-ray machines used 
in cancer therapy in the past generated 
250,000 volts, the University of California 
synchrotron generates an X-ray beam 
amounting to 70 million volts. The syn- 
chrotron’s high power is cquivalent to 
penetration power and is of value when a 
tumor is located deep within the body. Of 
course, brute force is not enough. The 
problem in treating cancer with X-rays 


Radioactive cobalt machines such 
as the one shown at left can pro- 
duce radiations equal to those from 
a 3,000,000-volt X-ray. These ra- 
diations destroy malignant tissues. 


is to destroy the cancer tissue and leave 
the adjacent healthy tissue undamaged. 
Consequently, although the synchrotron 
produces enormous power, its accuracy in 
focusing beams of cancer-killing X-rays is 
a marvel of engineering. 

Cancer Can Be Cured. In the therapy 
of cancer with X-rays and other methods, 
the primary intcrest is in curing the patient 
outright. The Cured Cancer Congress, 
which met recently in Washington, D. C.,, 
is living testimony that cancer can be 
cured. To qualify as a member of the 
Cured Cancer Congress, a cancer victim 
must have had no sign of the disease for 
five or more years after treatment. This 
year 40 delegates represented almost one 
million Americans cured of cancer. 

Many of these pcople would not be alive 
today if it weren't for medical electronics. 
For example, Mrs. Richard A. Flacco of 
Bellflower, Calif., reccived surgical treat- 
ment of an abdominal cancer after X-rays 
revealed it in time for early care; follow-up 
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radiation treatment finished the job. Mrs. 
Flacco leads a normal life today and two of 
her three children have been born since the 
surgery was performed. 

Just as early and accurate diagnosis was 
so important to Mrs. Flacco, it is vital to 
the well-being of hundreds of thousands of 
people. One of the most promising clectron- 
ic diagnostic devices is the “cytoanalyzer.” 
Cancer cells have a peculiar center, or nu- 
cleus, by which they may be identified, and 
the cytoanalyzer looks at slides of cells and 
measures their degree of density from nu- 
cleus to outer edges. Thus, it .s capable 
of determining which cells are cancerous. 

The cytoanalyzer is many tirnes faster 


than a human lab technician, scanning each 
slide in less than one fifth of a millisecond. 
In a test recently reported by the National 
Cancer Institute, the cytoanalyzer was fed 
over 1000 slides to analyze. Technicians had 
already determined that 20 of these slides 
contained specimens of cancer cells. The 
cytoanalyzer detected every onc of these 
slides, and also labeled a few others as 
“suspicious.” 

The radioactive isotope—another diag- 
nostic aid—has been called a hitch-hiker 
with a walkie-talkie. If it finds cancer, it 
reports back to an isotope counter. Here's 
how it works. After scientists find chemi- 
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Examination of celfs suspected of 
being cancerous is speeded by the 
use of the cytoanalyzer. This device 
can tell if cells are norma (upper 
circle) or cancerous (lower circle). 


Photographs courtesy of American Can- 
cer Society and National Cancer Institute 
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Electron microscopes 
enable researchers to 
see cell processes 
which are invisible to 
ordinary microscopes, 


Research is also aid- 
ed by the use of the 
mass spectrometer. It 
measures the relative 
weights of molecules 
by electronic means. 


cals that are especially attracted to cancer 
tissues in certain parts of the body, they 
“tag” them with a small dose of radio- 
activity. 

For example, thyroid tissue has a special 
thirst for iodine. If offshoots of thyroid 
cancer travel to any part of the body, they, 
too, attract more iodine than do other 
tissues. A patient thought to have thyroid 
cancer is injected with radioactive iodine 
and ts then placed under a scanner—an iso- 
tope counter. As the patient is moved under 
the scanner, impulses from the radioactive 
iodine indicate the areas in which bits of 
thyroid cancer have begun to grow. Often, 
with early detection, it is possible to re- 
move these stray growths. 

Cancer Research. Why does a cell go 
berserk and start multiplying wildly? Do 
germs upset the cell's own control centers? 
Does some chemical imbalance cause the 
cellular havoc we call cancer? In seeking 
the answers to these questions. the re- 
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1. A lump or thickening in the breast or elsewhere. 
Unusual bleeding or discharge from body opening. 
Persistent indigestion or difficulty in swallowing. 
Unexplained changes in bowel or bladder habits. 
Persistent hoarseness or cough. 

Changes in color or size of a mole or a wart. 

Any sore that does not heal promptly. 
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Don't wait for symptoms to become painful; pain is 
not an early cancer sign. Have a complete physical 


examination at least once a year. 
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searcher would be almost helpless without 
electronic instruments to extend the limits 
of his perception. In addition to the many 
devices which are useful in detecting and 
treating cancer, electron microscopes anc 
other electronically controlled instruments 
are now enabling us to study the structure 
of the cell itself. Sueh devices may turn 
up the clue which will lead to an under- 
standing of the behavior of cancer cells. 
Progress in cancer-therapy techniques 
has already raised the life-saving rate from 
one in four to one in three. But it is pos- 
sible even today, says the American Cancer 
Society, to save half of all the people 
stricken by cancer by early diagnosis and 
treatment. Eventually, we will find out 
exactly what cancer is, why it starts. and 
how to cure it. Until that time. medical 
electronics will continue to face its stern- 
est challenge, the conquest of cancer. —30- 
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By JOHN J. SURY, K8NIC 


Transistorized superregenerator 


tunes 6- and 10-meter ham bands 
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ERE is a “hot” little superregenerative 

receiver designed for the ham or ar- 
dent DxX’er. It includes an audio section 
with a push-pull output feeding a minia- 
ture speaker. 

The tank circuit coil may be rewound for 
the 10- and 20-meter bands, and amazing 
pickup can be had with only a short whip 
antenna. The superregen pot does a fine 
job in separating stations in conjunction 
with the tank circuit. 

Total cost of the project should be $16.00 
or under, made possible by the introduc- 
tion of the Philco 2N588 MADT transistor 
at less than $3.00. 

Chassis and Cabinet. The subchassis is 
made from a piece of %»” fiberboard. A 
triangular file can be used to make the 
rectangular transistor socket holes. L- 
brackets of scrap aluminum mount the sub- 
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Subchassis mounting Position is shown in 
photo above, Transistors, from left to right, 
are Q3 and O4, 2 and @I. Note use of 
two battery supplies for increased stability. 


chassis to the inside of the cabinet and Cz 
to the subchassis. 

Prepare the cabinet by drilling all holes 
except the ones that are to be used for 
mounting the vernicr dial. To insure good 
alignment, don’t drill holes for the vernier 
dial until the receiver is assembled. 

Wiring and Mounting. Keep all wires 
in the superregen circuit as short as pos- 
sible, using ground lugs as tic points. After 
subchassis wiring is completed, mount the 
chassis to the inside of the cabinet using 
an L-bracket and 4-40 hardware. Install 
the penlight battery holders in the cabinet 
beneath the chassis and wire to the super- 
regen circuit. 

Install the vernier dial on the front of 
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the cabinet. A %"-0.d. and *14”-1.d. sleeve 
will be needed to couple the dial to the 
shaft of CZ. Once the vernier dial is prop- 
erly aligned with Ci, drill the holes and 
mount. 

Install the 6-volt battery that powers the 
amplifier with a small bracket. Then wire 
the battery into the amplifier circuit, care- 
fully observing polarity. 

For the antenna ccnnection, use a piece 
of RG-58 A/U shielded cable and connect 
it from the emitter Pin of Q/ to the an- 
tenna connector J1. Do not ground the 
shield at either end. 

Coil L7 consists of six turns of %4”-di- 
ameter #14 enameled wire, closely spaced. 
Tin the ends of the coil for better contact 
in the socket. 

After you insert all transistors and Li 
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in their proper locations, you will be ready 
to use the receiver, 

Tuning and Operation. This is a very 
easy supelrregenerative receiver to tune. 
Hook a fairly good six-mecter antenna to 
it, then turn the receiver on and adjust 
R3 until a loud hiss is heard, Tune the ver- 
nier dial and adjust R3 until you gct the 
best reception. 

The author had no problem in receiving 
hams on six meters. Also on the higher 
end of the band is TV Channel 2. 

Additional coils may be made up for the 
lower ham bands, but use only a single wire 
antenna. With this little rig, the author 
has heard stations all over the United 
States and South America. 30+ 
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Ignorance of electrical safety rules could 


cost you your life 


By FORREST H. FRANTZ, Sr. 


OST OF US have been “bit” at one time 
M or another. If the shock was a mild 
one, we said “ouch” or “q--n” and that was 
that. We gave it no further thought. How- 
ever, we should think about it. An appli- 
ance that in one situation may produce a 
slight tickle, in another may jolt us right 
into a hospital bed or worse. Each year 
electrical shock takes approximately 800 
lives in this country, and these 800 execu- 
tions are usually accomplished with less 
power than it takes to press a shirt! 

Shocks are caused by a combination of 
two factors: voltage and current. The re- 
lationship between voltage and current 
can be compared to that of a gun with a 
bullet in its firing chamber, with voltage 
being the gun itself, and with current—the 
actual death-dealer—being the bullet. The 
current, or bullet, is harmless until it is 
“fired” by the voltage. Thus neither volt- 
age nor current is dangerous until they 
exist in the proper relationship. This ex- 
plains why a 50-volt jolt occasionally will 
cause death, while an automobile’s ignition 
system—with its several thousand volts of 
shocking power—is rarely a killer. 

Watch That Current! The amount of 
current that flows depends on the ampli- 
tude and source of the voltage, the physical 
size of the individual who is shocked, the 
portion of his body through which the cur- 
rent flows, and the condition of the skin 
at the points of contact. ; 

The amount of shock current can be cal- 
culated by (1 = E/R). Assuming a voltage 
of 80 volts and an internal body resistance 
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of 400 ohms, a fatal current of 200 milli- 
amperes would flow. Fortunately, in addi- 
tion to the internal body resistance, there 
is contact resistance between the voltage 
source and the skin. Dry skin contact re- 
sistance is between 100,000 and 600,000 
ohms, but this figure decreases rapidly as 
the contact area increases and the skin 
becomes damper. A small amount of 
perspiration can lower skin contact resist- 
ance to 50,000 ohms or less, while complete 
wetting of the skin and increased contact 
areca can reduce the contact resistance to 
between 500 and 1000 ohms. 

Wet-body contact might involve a total 
resistance of about 1000 ohms from the 
right to the left side of the body. With a 
voltage source of only 50 volts, the current 
would be 50 ma., a deadly level. 

After initial contact has been made, con- 
tact resistance decreases. If the decrease 
in contact resistance lowers the total re- 
sistance to 500 ohms, the current will rise 
to 100 ma.—enough to cause ventricular 
fibrillation, a heart condition that results 
in death. 

Current-Limiting Factors. But what 
about the cases where several hundred 
volts from a Geiger counter battery or 
thousands of volts from an automobile 
spark coil or a laboratory high-voltage 
machine do not czuse death? In calculating 
the effect of a 50-volt shock, it was assumed 
that no internal resistance existed within 
the voltage source and that current was 
limited only by body resistance. This is not 
always the case. Any electric battery or 
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The amount of current in a “shock circuit is 
determined by the applied voltage in relation to 
the sum of the internal resistance of the power sup- 
ply, the resistance of the body, and contact resist- 
ance at the points where the circuit is completed. 


electric generator has an internal resist- 
ance. If this internal resistance is low in 
comparison to body resistance, total body 
resistance will determine the amount of 
current flow. 

On the other hand, if the internal resist- 
ance of a battery or generator is almost as 
great or greater than body resistance, cur- 
rent flow is partially limited. If the internal 
resistance of the voltage source is many 
times the body and contact resistance, cur- 
rent flow is limited to an almost constant 
value. Thus, in a 1000-volt generator with 
an internal resistance of 100,000 ohms, the 
current could never exceed 10 ma. 

Electrostatic generators such as Wims- 
hurst machines or small van de Graaff gen- 
erators can develop hundreds of thousands 
of volts. But, although these machines pro- 
duce high voltages, their power output 
(volts x amperes) is small. When contact is 
made with a “hot” van de Graaff generator, 
the current flow is limited to a low value, 
as it is with automobile ignition systems. 
However, live experiments should be 
avoided because there are exceptions! 

Effects of A.C. Shocks. Special physio- 
logical effects of electrical shocks are de- 
termined by the frequency of the voltage. 
While both d.c. and a.c. can cause burns, 
low-frequency alternating current—and 
this includes the standard 60-cycle house 
current—affects the nervous system. 

At current values between 8 and 15 ma., 
a.c. shocks are painful, but most individu- 
als retain enough control of their muscles 
to withdraw from contact. Currents be- 
tween 15 and 20 ma. cause pain and loss 
of muscular control. The victim cannot vol- 
untarily withdraw from contact. Unless the 
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current is interrupted, the victim becomes 
exhausted and lapses into unconsciousness, 
When a.c. shock currents reach values be- 
tween 20 and 50 ma., Pain is very intense 
and paralysis of the breathing muscles will 
cause suffocation. 

When a 60-cps alternating current of be- 
tween 100 and 200 ma. is applied to the 
body, the frequency superimposed over the 
heart's normal beat ean disrupt its timing. 
Since the heart is being told to pump at a 
rate of 72 times a minute by the nervous 
system, and, at the same time, it receives 
external stimuli from the house power sup- 
ply at the rate of 60 per second, it becomes 
confused and begins to flutter aimlessly. 
This is ventricular fibrillation. 

Currents greater than 200 ma. stop the 
heart’s movements completely, rather than 
causing ventricular fibrillation, If exposure 
to the shock is not prolonged more than 
three or four minutes, however, the heart 
will sometimes resume its action. 

Shocking Situations. The knowledge 
that it takes two contacts to cause a shock 


Don't adjust your radio while taking a bath. This 
is an easy way to start a one-way trip to Paradise. 


tempts some people to take foolish chances. 
Don’t work on your house wiring until the 
power switch is turned off. Although you 
may have one of the wires completely 
taped up, if you happen to be working 
with the “hot” wire and then you back into 
a cold water pipe, zowie! If you're standing 
on damp ground or on a concrete floor, you 
can get a shock right through your shoes. 

A number of people have been killed each 
year because they touched light fixtures, 
switches, or radios while standing ina bath- 
tub. If you’re taking a bath and you want 
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to change the radio station, don’t—it's such 
an undignified way to leave this world. 
Switches are normally insulated from the 
a.c. line; but a defect in wiring, or an in- 
sulation breakdown, can cause a fatal ac- 
cident. If these things seem unlikely, keep 
in mind the 800 Americans who die each 
year from “unlikely’’ shocks. 

Portable electric tools are a “sneak-path” 
threat. To minimize the chances of sneak- 
path electrocution, most portable tool man- 
ufacturers provide a grounding wire con- 


Always ground the third wire from a 3-wire port- 
able electric tool. If the motor shorts out to the 
frame, the grounded wire will protect you from shock. 


nected to the frame of the tool. If the in- 
sulation breaks down or a short from the 
motor to the frame occurs, current will 
return to ground through the grounding 
wire (if it’s grounded, of course) instead of 
through the user. The short will usually 
necessitate the replacement of a blown 
fuse. This is small trouble, however, com- 
pared to what might happen otherwise. 

The a.c./d.c. radio and other a.c./d.c.- 
operated electrical devices are additional 
sources of danger. In the earlier a.c./d.c. 
devices, one side of the line was connected 
directly to the chassis. If the line cord for 
one of these units is inserted so that the 
chassis is connected to the hot side of the 
line, body contact from chassis to ground 
(even though the equipment is not turned 
on) can result in electrocution. 

At present, most a.c./d.c. equipment is 
manufactured with the chassis connected 
to one side of the line through a capacitor. 
But even this measure does not completely 
eliminate the shock hazard. At 60 cycles, 
a 0.5-#f. capacitor has a reactance of 5300 
ohms, and a 0.1-#f. capacitor has a react- 
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ance of about 26.500 ohms. If the body is 
placed in series with a 0.5-af. capacitor 
across the line, electrocution can occur. 
Although electrocution is unlikely from 
body contact to the a.c. line through a 0.1- 
uf, capacitor, a shock will occur. The ex- 
perimenter should proeeced with caution 
when working with a.c/d.c. equipment. If 
possible, isolate the equipment from the 
line with an isolation transformer. 

Emergency Procedures. In any shock 
emergency, the circuit should be broken as 
quickly as possible, preferably with a 
switch. If you can’t get to a switch, remove 
the victim from the circuit. But take pre- 
cautions to avoid becoming a second victim. 
Remember, the victim is “hot,” and if you 
simultaneously touch him and a _ good 
ground, you won't be in a position to help 
anyone. 

If the victim is not able to breathe after 
he is removed from the circuit, don’t waste 


Never touch electrical equipment while you are 
standing on a damp surface. If you do, you have a 
good chance of getting |17 volts through your body. 


time calling a doctor. Apply artificial res- 
piration immediately and keep it up until 
someone else brings a doctor. 

With the observation of basic safety 
rules, electronics is not a dangerous hobby. 
But a complete knowledge of the “enemy” 
and his “tactics” is your best insurance 
against painful and possibly serious acci- 
dents. Don’t take chances with house wir- 
ing, don’t touch any electrical fixture when 
your hands or feet are wet, and don’t work 
with a.c./d.c. equipment unless you are 
aware of its shock hazard. -B0- 
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RADAR 
EYES for 
TV Weather 
Forecasts 


S you’re watching your favorite 

“weather girl’ on television, she starts 
talking about a storm that’s headed your 
way. While she is describing the storm, 
the image of a radarscope is suddenly 
superimposed over her weather map. You 
actually see the storm as it looks on radar. You watch its 
progress as it seems to crawl toward your city. 

This type of “See It Now” weather reporting will prob- 
ably become a reality in the near future, thanks to the 
development of a special ground weather radar system by 
Radio Corporation of America. Designed with the special 
needs of television stations in mind. the compact, easy-to- 
install unit can pick up approaching storms from as far 
away as 150 miles. It also provides “close-ups” of weather 
conditions within a 20-mile radius and a detailed view of 
the weather within 50 miles. 

With this unit, television stations can do their own on- 

Aone the-spot weather forecasting and fill in the blank spots of 

553 —— more general forecasts by giving their particular localities 
s Sa detailed analysis of the weather that’s in store for them. 
s A little practice will even enable a telecaster to forecast 

. the amount of rainfall by studying the presentation on the 

Xv radar screen. 
A dise-shaped antenna housed in a Plexiglas dome is the 
‘ heart of the radar device. It can be mounted on top of 

‘ the television station’s transmitter an- 
tenna tower or on the roof of a tall build- 
ing. The antenna rotates constantly, send- 
ing out pulses and receiving echoes from 
weather targets. 

The pulses are fed to a simple control 
console equipped with a small radarscope. 
Here the broadcasters see the radar image. 
To show it to the viewing audience, they 
merely move up a studio vidicon camera 
of the type used to show motion pictures 
on TV and focus it on the radarscope. The 
radar presentation can be shown by itself 
or mixed with an image supplied by an- 
other camera. —io- 
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Tips for Citizens Band 
Applicants 


HE new 27-me. Citizens Band has 

created considerable interest on the part 
of private individuals and businessmen. It 
is now possible for any U. S. citizen (over 
18 years old) to obtain a license to operate 
a low-power radio station for voice com- 
munications purposes. The rules also per- 
mit youngsters who are at least 12 years 
old to operate transmitters for controlling 
model airplanes or for other radio control 
purposes. There are no stiff examinations 
or code tests. You just fill out a form, with 
four carbon copies, and mail it to Washing- 
ton, D. C. It's as simple as that! 

The form (FCC Form 505, September 
1958) is used as an application for several 
classes of license, and the references to 
the rules and regulations may confuse 
some applicants. The simple 27-mc. voice 
communications license is called “Class D,” 
and you are probably interested in this one. 
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If you plan to use the 
Citizens Band, save this guide 


for filling out FCC Form 505 


Radio control transmitters operating on 
27-mc. frequencies are called “Class C."" Be 
sure you understand the various classes. 
Your Application. When you purchase 
a Citizens Band radio unit, you will prob- 
ably find a license application packed in the 
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box. If you purchase two or more units, 
each package will have an application form, 
but you need only fill out one. A separate 
Form 505 is required for each group of 
Class C or Class D stations (use a separate 
form for each class) which is to operate 
in a separate geographical area. 

If you do not receive an “Application For 
Citizens Radio License” with your radio, 
copies may be obtained by writing your 
local FCC office. 

Before you attempt to fill out the appli- 
cation, send an airmail letter to the Super- 
intendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. (in- 
clude 10 cents in coin) and request Part 19, 
Rules Governing Citizens Radio Service. 
You must have a copy of Part 19; when you 
fill out the application, you have to swear 
under oath that you have read and under- 
stood these rules. 

If you should ever be cited for operating 
your station improperly, you cannot plead 
ignorance of the rules! 

Use a Work Sheet. After you have “di- 
gested” the rules, you are ready to “attack” 
the application form. You will note that 
the papers include a work sheet. This 
should be filled out in pencil. After you 
have filled it out, you can show this sheet 
to someone who has already applied, if 
you like, and make any changes that might 
be necessary. In this way, you can avoid 
messing up the sheets that you mail to 
Washington. The following is a guide to 
filling out the work sheet. 

Item 1. Under the heading Frequencies, 
write “Class D.” Under the heading Emis- 
sion, also write “Class D.”’ Write the num- 
ber of transmitters you plan on using under 
the heading Mobile. For Class C or Class 
D do not write anything in the Buse or 
Fixed columns (for an explanation of this, 
carefully read Item 1 in the Instructions). 
If you are filing for a 27-me. radio control 
license, write “Class C’ under Frequencies 
and Emission, and specify the number of 
transmitters you will use (usually one) 
in the Mobile column. 

Item 2. Fill out your name, address, city, 
county, and state. 

Item 3. Since your transmitters are 
listed as mobile units, this question need 
not be answered. 

Item 4. Check the box marked Class D, 
unless you are filing for radio control on 27 
me., in which case you should check the 
box marked Class C. 
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Item 5. Write “In the vicinity of the 
city of - _ ——" (or names of 
counties or states in which you plan to 
operate). If you plan to operate outside of 
your registered area for longer than two 
weeks, you must notify the Commission 
Engineers in charge of the district you 
are leaving and the district you plan to 
operate in. Notification must be provided 
even if you will still be in the same district. 

Item 6. Since Item 3 was not answered, 
no answer is required in this space. 

Item 7. Check the box marked Individual 
(or whatever other term applies). 

Item 8. Check Box 8A if you own the 
equipment yourself. If not, check Box 8B. 
Ignore 8C. 

Item 9. State briefly how Citizens Radio 
is to be used in connection with your busi- 
ness or personal activities. As an example: 
“For personal communication between hus- 
band and wife (no business application).” 
On a Class C application, you might say: 
“For controlling model aircraft.” Use your 
own words, however. 

Item 10. This space is used only for 
modifying your original license (change of 
address, new units, etc.). 

Item 11. Check the box marked Yes if 
your transmitter is crysta]-controlled. 

Item 12. Since your antenna can be no 
higher than 20 feet above existing struc- 
tures (see rules), no answer is required 
here. 

Item 13. There are no fixed stations in 
Class C or Class D service, so no answer is 
required. 

Item 14. If the commercial transmitter 
you purchase is crystal-controlled, no an- 
swer is required. 

Although you are not required to answer 
several of the questions, it is always a good 
idea to “‘dash in” the appropriate space so 
it will be obvious that you did not overlook 
a particular question. 

Mailing Procedure. When you have 
your work sheet completed to your satis- 
faction, type it up (do not use pencil or 
pen) along with the four copies. Read the 
small print above the signature space, and 
the conditions and warnings on the re- 
verse side of the application. Take the ap- 
plication to a notary public and sign it 
exactly as you have typed your name in 
Item 2. Check the box marked Individual 
Applicunt, and have it notarized. 

Mail your application to the Federal 

(Continued on page 140) 
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Build a SOLAR-Powered 


40-Meter Transmitter 


ADIO AMATEURS with privileges in the 40-mcter band (7.0-7.3 me.) can 

build this solar-powered transmitter to make local contacts. When con- 
nected to a 66’ length of wire and a good ground, it is capable of transmitting 
several thousand feet. A test between WV6BGD and WV6BMI (about 1000 feet 
apart) produced an RST réport of 569 in a heavily populated band. During the 
early morning hours, when 40-meter activity is low, the unit can be heard for even 
greater distances. 

Simplicity is the keynote of this circuit. A single-transistor crystal-controlled 
oscillator is powered by two inexpensive silicon solar cells. The cost of all the parts 
will be less than $20.00. You can use the solar cells in other projects, too. 

Construction. The unit is built on a 24” x 4%4” x 214” chassis box. The rf. 
components (transistor, crystal, coil, and antenna terminal) are located at one 
end of the chassis, while the key jack and the solar cells are at the opposite end. 
Two %” holes are drilled below the cells for the red and black leads. A 36” grom- 
met is installed near the center of the chassis and the transistor is shoved tightly 
inside; this mounting is rugged and free from shock and vibration. The transistor 
leads are soldered directly to the components. A fourth transistor lead (exactly in 
the center of the case) is a shield connection and should be grounded along with the 
emitter lead. All components are self-supporting and no terminal strips are used. 

Wire the solar cells by connecting a red lead from one cell to the black lead of 
the other cell, and tape the connection. The remaining black wire is connected 
to the lug of L1 nearest the chassis. The remaining red wire is connected to the 
ungrounded terminal of the key jack. When you mount the key jack, it is auto- 
matically grounded to the chassis through the frame. The collector of Qi should 
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Carefully check the solar cell 
connections with the diagram 
after wiring the transmitter. 


PARTS LIST 


Cl—10-pyl. ceramic disc capacitor 

C2—68-pyul. ceramic disc capacitor 

C3—.0Il-yf. ceramic disc capacitor 

Ji—Nylon pin tip jack 

J2—Phone jack 

L1—25 turns of #26 enameled wire, close-wound 
on ¥%" slug-tuned form 

QI—2N371 transistor 

R1I—100,000-ohm, ¥2-watt resistor 

Solar Cells—Two 0.4-volt solar cells (Type SD- 
1020B, available from International Rectifier 
Corp., 1521 E. Grand Ave., El Segundo, Calif.) 

I—Crystal, 7.0-7.2 me. fundamental 

1—4 V4!" x 2Y4" x 2Y2" chassis (LMB $777) 

Misc. #6 solder lug, 6-32 nut and bolt, 4-40 nuts 
(4), bolts and washers 
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be connected to the lug of L1 farthest from 
the chassis. 

Adjustment and Operation. The trans- 
mitter should be connected to a good an- 
tenna-ground system. Insert a 40-meter 
crystal and hold a lamp bulb near the solar 
cells, Caution—do not put the bulb any 
closer than two or three inches from the 
solar cells, as excessive heat will damage 
the cells. Feel the cells occasionally to 
make sure they are not too hot. They work 
much better at lower temperatures. 


Now we are ready to try 
out our miniature transmit- 
ter. Plug your standard key 
or bug into phone jack J2. 

When you key the transmitter, you 
should hear a signal in your receiver on the 
crystal frequency. Tune coil L1 for maxi- 
mum signal strength as indicated by an 
S-meter or with the help of a local ham. 
The adjustment is very broad and not very 
critical. The c.w. note should be “pure 
dc.” with no sign of “chirp.” After coil 
adjustment, the unit should operate with 
bright sunlight illuminating the cells. 

Power can be greatly increased by re- 
placing the solar cells with two series- 
connected 1.5-volt penlight cells (don’t 
use more than two). Connect the positive 
terminal to J2 and the negative terminal 
to Li. 

Keep in mind that although this is a 
“micro-power” transmitter, you still need 
an amateur license to put it on the air. It 
does not qualify for the so-called “phono 
oscillator rules.” 
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POWER AMPLIFIER 


Part 2 


The Power Output Stage 


By JOSEPH MARSHALL 


HE power amplifier’s sole function is to 

produce the power to drive a_lond- 
speaker. This scems simple enough. but 
as we have noted previously. it takes a lot 
of doing to get the job done right. 

Power amplifier tubes differ from volt- 
age amplifier tubes principally in the 
amount of current drawn. A voltage ampli- 
fier tube may pull 2 or 3 ma. of plate cur- 
rent; a power amplificy may draw well 
over 100 mils. For voltage amplification, 
we design tubes so that a given variation 
in the input signal will produce the largest 
possible voltage swing in the load. In a 
power amplifier, on the other hand. we need 
tubes that will produce the largest possible 
current variation for a given change in 
input signal. 

Clearly, voltage amplifier tubes are not 
suited for application in power output cir- 
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cuits. Consequently, an entirely different 
breed of tubes capable of handling high 
currents has heen developed. 

Probably more than 80% of the power 
amplifiers now being manufactured utilize 
EL&4's (for power outputs under 20 watts) 
and EL34’s or KT88’s (for higher outputs). 
The other 20% are accounted for. in the 
most part, by the KT66, 5881. 6L6, 6V6, and 
the new 6973 and 7027. 

Push-Pull Circuits. Power output stages 
in hi-fi amplificrs almost always operate in 
“push-pull.” As one output tube grid is 
driver. more positive, and thus draws more 
current, the other tube is driven more nega- 
tive and it draws less current. Thus the cur- 
rent swing in the load is twice as great as 
that produced by one tube working alone. 

Two conditions must be met for the push- 
pull output stage to operate properly. First, 
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B+360v. 
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Fig. 1. The four most common power output ar- 
rangements: (A) push-pull triodes, (B) push-pull 
pentodes, (C) Ultra-Linear, or “screen-tapped" cir- 
cuit, and (D) Meintosh’s "Unity-Coupled" circuit. 


the two tubes must be fed by identical but 
exactly out-of-phase signals. Secondly, the 
tubes must be balanced very closely so that 
one half of the output swings up as far 
as the other swings down. If the push-pull 
circuit is perfectly balanced, the even-order 
harmonie distortion cancels in the output 
transformer. 

Because of this distortion-cancelling fea- 
ture of the push-pull circuit, we can drive 
tubes in push-pull much harder than we 
could in a single-ended circuit. The dis- 
tortion-cancelling feature enables far more 
usable power at low distortion from a 
push-pull pair than could be obtained from 
a pair of the same tubes in parallel. 

Where one pair of tubes in push-pull does 
not deliver all the power required, we can 
use two more tubes in parallel with the 
first pair to double the power output. This 
operation is called “push-pull parallel.” 

Power Output Circuits. There is a great 
variety of circuits for push-pull operation, 
but practically all commercial amplifiers 
use one of the four circuits diagrammed in 
Fig. 1. 

In Fig. 1(A) we have a push-pull triode 
pair. The tubes can be true triodes, though 
more often they are tetrodes or pentodes 
used as triodes by connecting the screen 
grids to the plates. Although power triodes 
were very popular at one time because of 
their low distortion characteristics, they 
have some scrious disadvantages. 

Triodes need about twice as much drive 
voltage as pentodes to produce the same 
power output; it is not easy to deliver these 
high signal voltages at low distortion and 
still keep the circuit simple enough to allow 
large amounts of feedback. Another dis- 
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advantage of triodes is their high plate-to- 
grid and output capacitances which to- 
gether result in losses at high frequencies; 
these losses make it difficult to maintain a 
flat response, and thus present real prob- 
lems in obtaining high amounts of feedback 
with adequate stability. 

The pentode configuration of Fig. 1(B) is 
highly sensitive and efficient. Furthermore, 
the capacitances of pentodes are very low 
and therefore losses at high frequencies are 
low and high feedback factors are easy to 
obtain. Pentode output stages are finding 
wide usage, particularly in the 10- to 20- 
watt class of amplifiers utilizing EL84 out- 
put tubes. 

Today’s most popular circuit is the 
“screen-tapped” or Ultra-Linear arrange- 
ment in Fig. 1(C). This circuit is built 
around an output transformer with special 
primary taps which are connected to the 
screen grids of the output tubes. The result 
is a sort of hybrid operation somewhere 
between that of triodes and pentodes, com- 
bining the best features of each. Among 
other things, given good output transform- 
ers, it permits the use of very high feed- 
back factors. 

The fourth major output configuration— 
the “Unity-Coupled” circuit shown in Fig. 
1(D)—is found only in the McIntosh am- 
plifiers. This circuit is basically a “split- 
load” type, with part of the load in the 
plate circuit and part in the cathode circuit. 
The two loads are “unity-coupled” by wind- 
ing the primaries side by side in bifiliar 
form. Also, the plates are cross-coupled in 
relation to the cathodes and screens. 

The efficiency of the “‘Unity-Coupled” cir- 
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Fig. 2. Balancing arrangement shown in (A) uses 
a pot in the cathode circuit of the output tubes 
to provide d.c. balance. A pot in the driver plate 
circuits provides a.c. balance. The well-known 
Williamson balancing circuit is shown in (B), 
and (C) is the semi-automatic balancing circuit 
used for bias correction in the Dyna amplifiers. 


cuit is very high since the large amounts of 
negative feedback within the stage permit 
the tubes to be operated in Class B without 
incurring the penalty of high distortion. 
Balancing Circuits. We have noted that 
when a push-pull stage is perfectly bal- 
anced, even-order distortion is cancelled. It 
is obviously advantageous to provide a 
means for balaneing the output stage, and 
many amplifiers incorporate this feature. 
One approach is to use a wire-wound pot 
(from 10 to 50 ohms) in the cathode circuit, 
as shown in Fig. 2(A). This pot permits ad- 
justing the bias on the two output tubes 
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until the tubes draw equal current. Balance 
is usually indicated by connecting a volt- 
meter from one cathode to the other and is 
achieved when the voltage difference be- 
tween cathodes is zero. 

One of the most popular balancing sys- 
tems was first used in the Willamson am- 
plifier and is still employed by many ampli- 
fiers. See Fig. 2(B). Here we have a pot in 
the common grid and cathode return which 
is adjusted until the tubes draw equal cur- 
rent. This adjustment not only provides 
static, or d.c. balance, but also provides a 
slight adjustment of the input signal deliv- 
ered to each tube, thereby allowing a 
degree of dynamic balance as well. 

There is an increasing trend toward the 
use of more-or-less-automatic balancing 
arrangements. A typical circuit used in the 
Dyna amplifiers is shown in Fig. 2(C). Here 
a smal] (10- to 15-ohm) resistor is inserted 


between the two cathodes and ground. This 
resistor provides bias correction on each 
tube and, in addition, acts as a feedback 
device. 

The above-mentioned balancing methods 
are primarily for achieving static or d.c. 
balance. However, the output stage is not 
truly balanced unless the signal delivered 
to both grids is equal. Some amplifiers, 
notably the Marantz and the Acro, provide 
a means of balancing the input signal as 
shown in Fig. 2(A). Here, a potentiometer 
is inserted between the plate load resistors 
of the driver stage. This pot can be used 
to vary the plate loads until the two tubes 
put out equal signals. For lowest distortion, 
this type of dynamic balancing control is 
best adjusted while checking the ampli- 
fier with an intermodulation analyzer. 

Several amplifiers have meters and 
switching arrangements to permit metered 
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static and dynamic balancing. In these, an 
external voltmeter is usually connected 
from cathode to cathode of the output 
tubes. Small resistors are provided to per- 
mit measurements and are usually 
switched out of the circuit when the ampli- 
fier is in normal usc. 

Output Transformers. The last—and 
most important--element in a power am- 
plifier is the output transformer. The trans- 
former in your radio or TV sct probably 
weighs a few ounces, cost a dollar—or less 
--and has a flat frequency response from 
200 to 5000 eps. Hi-fi output transformers 
may weigh as much as 25 pounds and cost 
up to $50.00. 

Transformer response at the extreme low 
end of the frequency range is limited by the 
size of the core and its magnetic properties. 
A flat response to 20 cps at 10 watts or 
more takes a lot of core, special expensive 
core materials, and complicated core struc- 
tures. 

There is a lot of wire in a transformer 
and obviously the windings produce not 
only inductance and resistance, but also 
capacitances. These capacitances limit fre- 
quency response at the high end by provid- 
ing bypass paths for the high frequencies. 
Various clever and costly methods of wind- 
ing transformers have been developed to 
minimize unwanted capacitances. Although 
the end product is expensive, output trans- 
formers with frequency responses to 100,000 
cps or better are now available. 

You may well ask, if transformers pose 
such problems and cost so much, why use 
them at all? And it is a good question. One 
of these days, when transistors are refined, 
possibly we will not need output transform- 
ers. But as long as we have to use vacuum 
tubes to develop high power outputs, we 
must use output transformers. 

Optimum loads for power tubes run from 
a minimum of 500 ohms all the way to 
10,000 ohms, with an average of around 
5000 ohms. Loudspeakers have impedances 
of between 4 and 15 ohms. Since no power 
generator can deliver power efficiently un- 
less it is matched to its load, the output 
transformer is required as an impedance- 
matching device. 

In effect, the output transformer “steps 
up” the low impedance of the speaker until 
it seems to the tubes that they are working 
into their proper load. By proper design, we 
can obtain matching ratios as high as 2500 

(Continued on page 128) 
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Build 


the Mark-A-Spot 


Frequency Standard 


Printed-circuit board simplifies assembly 


RE you having trouble determining the 
/& frequency of that new short-wave sta- 
tion accurately? Or, if you are a ham, do 
you park your VFO near the center of the 
band because you are not sure where the 
edge is? If the answer is yes, in either 
case, you need a frequency standard to 
calibrate your equipment. 

The “Mark-A-Spot” frequency standard 
will generate a signal every 100 ke. (4oth 
me.) up to 30 mc. You can put it to work 
on 40 meters, for example, and the unit will 
generate a carrier on both 7.2 and 7.3 mc. to 
mark the edges of the phone band. 

SWL’s will discover that the 100-kc. 
markers are handy for checking the fre- 
quency of short-wave broadcasts. The fre- 
quency of a station between the 100-kc. 
markers can be estimated with great ac- 
curacy. 

Construction. The Mark- 
A-Spot is built on a 54”x 
3”x1%” aluminum chassis 
box with a small rectangle 
cut out for printed-circuit 
oscillator board mounting. 

The rectifier used in the 
author’s model snap-mounts 
into a 4.” hole but any small 
rectifier with any terminal 
arrangement may be used. 


Chassis layout shown need not 
be followed exactly. Critical wiring 
is part of printed-circuit board. 
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By DON LEWIS 


Wiring the unit should take about an 
hour. The printed-circuit board is wired 
according to the manufacturer’s instruc- 
tions. 

Testing. Before applying power to the 
unit, check for 100,000 chms resistance or 
more across C1. If your chmmeter indicates 
less, try reversing the leads. 

Connect a d.c. voltmeter across Cl 
(negative lead to chassis) and set on the 
200-volt (or higher) scale. Insert the 6BA6 
tube and crystal and apply power. The 
meter should read about 150 volts instantly. 

Connect the output wire to the antenna 
jack of your receiver. With the BFO on, 
you should be able to detect the oscillator 
signals each 100 kc. 

Adjusting the Beat. A variable capaci- 
tor is provided to trim the crystal frequen- 
cy and put it ‘‘on the nose.” This adjust- 
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Pa — — — PETERSON 100 KC. OSCILLATOR 
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AL? VAC. 


Shaded portion of diagram 
is the printed-circuit board 
=— which is available as a kit. 


PARTS LIST 
CI—40-yt., 150-volt electrolytic capacitor 
R1—-100-ohm, \%2-watt resistor 
SR1—-20-ma. {or higher) selenium rectifier 
Tl—Power transformer; secondary 117-130 volts 
a.c., 15 ma., 6.3 volts a.c., 0.6 amperes (Triad 
RS4-X or equivalent) 
1—6BA6 tube 
1—100-kc. printed-circuit oscillator (Peterson Ra- 
dio Co., 2800 Broadway, Council Blufts, lowa) 
1—SY%4" x 3” x 14" aluminum chassis (LMB 4136) 


When power is applied, the crystal is stressed and it begins to i 
scillate. These oscillations are fed to the control grid of the 6BA6 
ube and are amplified. A jew of the electrons. representing 
he amplified signal. strike the screen grid and are fed back to the 
rystal, The feedback energy from the screen grid circuit will 
“twang” the crystal each cycle, thereby: continuing the oscillation. 
The remainder of the electrons continue on to the plate circuit 
hd are coupled to your receiver. The output circuit is coupled to 
he oscillator circuit only by means of the electron stream (hence 
he name “electron-coupled”) which isolates the plate circuit con- 
nections from the oscillator. 
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ment is set in the following 
manner. 

Werm up your receiver and 
the Mark-A-Spot for about an 
hour. Tune in WWV on 5, 10, 
15 or 20 mc. and couple the fre- 
quency standard to the antenna 
terminal. During the WWV 
“silent period” just before the 
voice announcement, adjust the 
trimmer capacitor until you 
hear a whistle or “beat note” 
which is a harmonic of the 100- 
ke. fundamental. As you ad- 
just the trimmer, the note will 
drop in pitch, go into the in- 
audible region, then rise to a 
high pitch. 

The trimmer should be set so 
that the beat note is in the 
center of this region and is in- 
audible. If your receiver has an 
S-meter, you will note that in 
this inaudible region the meter 
needle pumps up and down very 
rapidly. You can obtain a much 
more accurate adjustment if 
you set the trimmer so that the 
necdle moves at a very low fre- 
quency or not at all. This is 
known as “zero beat.” 

When the harmonic of the 
calibrator is “dead on” with 
our primary frequency stand- 
ard, WWYV, all other 100-kc. 
beat notes will have the same 
accuracy as the standard. 

Operation. No power switch 
is included in the Mark-A-Spot 
for two reasons. The power 
consumed is negligible — less 
than the average “night light,” 
and the oscillator will be more 
stable if left running. The com- 
ponents must be at the tem- 
perature they were when the 
unit was aligned to duplicate 
the frequency. 

If you do not want to leave 
the unit on continuously, you 
can insert a toggle switch in 
one side of the line cord. It is 
also possible to connect the line 
cord across the primary trans- 
former leads in your receiver. 
Then the frequency standard 
will come alive when you 
switch on the set. 
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THE WORLD WITHIN 
THE ATOM 


» « - an atomic detective story 
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Atomie cloud chamber "footprints have shed new light on the inner world of the atom. 


By SAUNDER HARRIS, WINXL 


ELIEVE IT or not, our Atomic Age is 

over 2500 years old. It all started back 
with the ancient Greek philosophers. One 
in particular, named Democritus, suggested 
that a particle existed which was basic to 
all matter. This particle, he said, was in- 
visible and could not be divided. The Greeks 
had a name for it. . .they called it the 
atom. 

Early Atomics. This idea of a basic par- 
ticle or substance was more hunch than 
scientific theory, and it took thousands of 
years before it could be put to test. Our 
present concept of the atom began with 
the work of John Dalton, an English chem- 
ist, who first described the laws of chemi- 
cal compounds and elements in 1802. He 
separated matter down to its basic building 
blocks, the elements. 

To visualize Dalton's discoveries, im- 
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agine that we have a basket of mixed citrus 
fruit. The complete basket with all the 
various fruits would be comparable to a 
chemical compound. If we took out the 
fruits and separated them into groups of 
lemons, oranges, grapefruit and so on, we 
would be breaking the compound down into 
its elements. Then, if we set apart one 
orange, for example, we would be isolating 
a single atom. The next step would be to 
peel the orange and take a bite of the 
fruit within. In the case of the atom, this 
first bite was taken by the English physicist, 
Sir Joseph J. Thomson, in 1897. 
Discovering the Electron. During the 
middle years of the 19th century, scientists 
had discovered that if an electric current 
were passed between two electrodes placed 
at the ends of a partially evacuated glass 
tube, a visible beam of unknown nature 
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would travel from negative to positive 
electrode. Experiments indicated that this 
beam was negative in its electrical charge. 

Sir J. J. Thomson, using the apparatus 
shown in Fig. 1, was able to compute the 
ratio of the charge of a single particle in 
the beam to its mass. In so doing he proved 
that the beam was composed of individual, 
negatively charged particles. This was the 
discovery of the electron. 

In other experiments, Thomson tried 
using various gases in the tube, but in each 
case his results were the same. The particle 
was independent of the material from 
which it came. Thomson therefore concluded 
that the electron was a basic constituent of 
all atoms. 

You can see that Thomson’s apparatus 


ELECTRON 
BEAM 


CATHODE 


Fig. 1. Thomson was able to cal- 
culate the ratio of the electron's 
charge to its mass by bending 
the electron beam with known 
electrostatic and magnetic fields. 


was similar to our cathode-ray tube. In 
fact, the picture tube in your TV set is a 
direct descendant of the one Thomson used. 
If you take a strong magnet and place it 
against the face of the tube while the set 
is on, you will see a distortion caused by 
the magnetic field bending the tube’s nega- 
tive electron beam. This is essentially the 
same effect that led Thomson to identify 
the electron. 

The Proton. The discovery of the elec- 
tron was only the first step in the explora- 
tion of the inner world of the atom. Since 
the atom was known to be electrically neu- 
tral, the physicist now began to search for 
the positive particles which would balance 
out the negative charge of the electron. 

In 1914, another English physicist, Sir 
Ernest Rutherford, found such a positive 
particle and called it the proton. The elec- 
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Fig. 2. Cloud chambers such as the one above at 
the Brookhaven National Laboratory provide clues 
for atomic detectives. The device bombards atomic 
nuclei with billion-volt nuclear particles. Atomic 
fragments leave a path in tne moist, gas-filled air 
which can be photographed and interpreted. Dia- 
gram shows basic construction of cloud chamber. 
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tron’s charge was assigned a value of —1 
and the proton’s charge a value of +1. 
Besides the difference in charge, it was 
also discovered that the proton was much 
greater in mass than the electron. It was, 
in fact, 1836 times the mass of its smaller 
opposite. 

Obviously, a proton is too small to be 
seen directly, and you may wonder how it 
was detected. Consider a trail left in the 
sky by a jet plane traveling at high speed. 
By looking at such a trail you can follow 
the flight of the jet without actually secing 
the plane. On a smaller scale, this is how 
atomic particles are observed. Figure 2 
shows a cloud chamber, a major tool in the 
detection of atomic particles. 

As high-speed particles pass through the 
cloud chamber, they produce ions in the 
chamber’s gas-filled atmosphere. When the 
piston in the bottom of the cloud chamber 
is suddenly lowered, this gas, which is 
saturated with water vapor, expands and 
drops in temperature. Water vapor con- 
denses on the ions and outlines the path 
of atomic particles through the gas. Pho- 
tographs can be made of the ion tracks, and 
by studying photos of the trails, physicists 
are able to identify the mass and charge of 
the various particles. 

Bohr’s Atomic Model. In physics, when 
a theory is proposed, the known facts are 
often organized by fitting them into a 
model. Based on this model, observations 
are explained and predictions are made. 
Our present understanding of the atom has 
come about in such a manner. 

The first proposed model of the atom 
suggested that it was spherical, like a golf 
ball, and that its mass consisted of protons 
with rings of electrons between them. This 
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Tracks left by high-speed 
protans on a sheet of pho- 
tographic film are shown at 
left. The dotted horizontal 
lines were made by protons. 
The "star was made when 
an atom disintegrated in 
the photographic emulsion. 
(Brookhaven Lab photo} 
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model, however, did not explain certain 
phenomena such as atoms giving off light 
when excited electrically or by heat. It 
remained for a Danish physicist, Niels 
Bohr, to offer a model which would explain 
these phenomena. 

Bohr’s conception of the simplest atom, 
the hydrogen atom, consisted of a_posi- 
tively charged nucleus with a “planetary” 
electron in orbit around it. To move around 
the nucleus, the electron had to be in- 
fluenced by some force. This force, Bohr 
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said, was the electrostatic attraction of 
the positive proton nucleus for the outer 
electron. Figure 3 shows a model of the 
Bohr atom. Bohr was able to explain with 
mathematics many of the experimental re- 
sults which were obtained through the use 
of his model. 

Isotopes. In 1932 a new particle was un- 
expectedly discovered. While experiment- 
ing with radioactive polonium, German 
scientists detected a strong, penetrating 
radiation. In France, the Curies noticed 
that the placing of a substance containing 
hydrogen in the path of this radiation 
caused the release of high energy protons. 
These results were analyzed in the labora- 
tory of James Chadwick, an English physi- 
cist, and it was determined that the radia- 
tion was a new type of particle which had 
no charge. This third particle was called 
the neutron. 

The fact that various atoms of the same 
element had been found to have different 
weights could now be explained by the 
difference in the number of neutrons in 
their nuclei. For example, there are three 
types of hydrogen. H' has a nucleus which 
contains one proton. H* has a proton and 
a neutron in the nucleus. The heaviest, 
H’, so rare that only three pounds of it are 
thought to exist on earth, has one proton 
and two neutrons in the nucleus. Atoms 


Fig. 3. Bohr's model of the hydro- 
gen atom. Solid line indicates nor- 
mal orbit of the planetary electron. 
When electron moves to inner or- 
bit, energy in the form of light 
is given off. When energy in the 
form of heat is applied, the elec- 
tron will move to the outer orbits. 
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Cosmotron at the Brookhaven Na- 
tional Laboratory accelerates par- 
ticles to energies of two or three 


billion volts. Inside diameter of 
the Cosmotron is over 60 feet. 


with an “excess” of neutrons are called 
isotopes. 

Isotopes can appear in all elements. The 
important thing to remember is that plane- 
tary electrons in the outer orbits balance 
the number of protons in the nucleus. 

Energy and Radioactivity. With our 
three particles, the electron, the proton, 
and the neutron. we could set up a me- 
chanical model of the atom such as Bohr’s. 
This model would account for most of the 
things physicists have observed. What it 
would not do is explain how mass could be 
converted into energy (and energy into 
mass) without loss. In other words, the 

(Continued on page 137) 
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TRANSISTOR 


Circuits 


A common-sense guide 


to using transistors 


PART 1: Ohm's Law and the Transistor.......... 68 
Pete introduces Johnny to the grounded emitter circuit. Its “why's” 
and “how’s” are investigated and the not-too-mysterious matters 
of base and collector bias are discussed. The rule is, as Pete 
explains it, “Let Ohm's law be your guide,” 


PART 2: Design “Do's” and “Don'ts... +sesesee818 

Trying to design a one-transistor amplifier, Johnny gets tangled up 

with input and output impedance problems. Pete straightens him By James Butterfield 
out with some. important “do's” and “don'ts” in getting a signal Ganagian NaC onalctslegranhe 
in and out of a transistor. 


PART 3: Controlling, Coupling, and Testing ......78 
The transistorized approach to filters and tone and volume controls 
is detailed by Pete with some practical suggestions on the testing 
of transistor characteristics. Coupling problems are discussed, and 
Pete draws up a chart that matches the coupling capacitor to the 
collector resistor. © 
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Ohm ’s Law and the Transistor 


“This should do it,” grunted Pete, as he soldered 
a final connection. “Now, let’s try out the ampli- 
fier.” 

“That’s an amplifier?” snorted Johnny, “You 
must have dreamed up that circuit during a fit of 
indigestion! Anybody knows even the simplest 
transistor amplifiers are bristling with resistors 
and oversize coupling capacitors. And where’s the 
output transformer for the speaker?” 

“Don’t need any.” Pete clipped on the ground 
lead from the audio generator and inserted a wl-pf. 
capacitor in series with the other lead. “Trouble 
with most of you experimenters is that you just 
copy diagrams—maybe change ’em a little here and 
there to see what happens—but you never bother 
to find out what really makes things tick.” He 
touched the other end of the capacitor to his input 
lead, and the speaker sang with a clear tone. 
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“Pete, I’ve got six books on transistors, and I 
still don’t know what I’m doing,” complained 
Johnny. “They are either so simplified that they 
don’t say anything—or they’re crammed with equa- 
tions from stem to stern.” 

“Nothing wrong with equations.” Pete was busy 
tidying up his workbench. “But you don’t always 
need ’em. I threw this amplifier together without 
fancy calculations—just horse sense, Let’s go into 
the kitchen for coffee, and I'll try to fill you in on 
the practical side of transistors.” 


Diodes Back to Back 


“‘First off,” said Pete settling in a chair, “You 
know that a transistor is sort of like a pair of 
diodes, back to back, like this.” He sketched rap- 
idly on a napkin. 

“The way I’ve shown it here, the transistor is a 
p-n-p unit. To get an n-p-n job, you flip both 
diodes end-for-end. We'll dig deeper into this 
later—but for now, just remember when positive 
voltage is on the p section and negative voltage 
on the n section, the transistor conducts.” 

“I suppose the lead in the middle is the base,” 
said Johnny. “But which is the collector and which 
is the emitter? Your diagram doesn’t show any 
difference.” 

“Here’s something that will probably surprise 
you, Johnny, The collector and the emitter could 
be changed around and the transistor would still 
work! But since the manufacturer normally builds 
the collector bigger and stronger than the emitter 
—take his advice and use the collector lead as 
the collector. 

“The real difference between the collector and 
emitter is in the way we treat them. The emitter is 
biased to allow maximum current flow (forward 
bias) and the collector, on the other hand, is back- 
biased for minimum current.” 

“Hey,” Johnny cut in. ‘“Wouldn’t a heavy cur- 
rent flow from the base through the emitter mean 
that there would be darn little voltage drop be- 
tween the emitter and base?” 

“Right, Johnny, there’s seldom more than a quar- 
ter of a volt difference between emitter and base, 
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which makes it easy to figure emitter current. Take 
this circuit for example: 

“The collector isn’t important just for the mo- 
ment, so I won’t show any wiring to it. Since the 
emitter is at ground, you can figure that the base 
is almost exactly at ground, too. This means .. .” 

“I get it,” cried Johnny. “The battery puts ex- 
actly three volts across the 1500-ohm resistor, so 
Ohm’s law says that the current must be... ah 
- +. two milliamps!” 

“Bravo!” chuckled Pete. “And since this part 
of the transistor is conducting in the forward di- 
rection, the current will not be affected by the 
collector. By the way, what type of transistor did 
I show in the diagram?” 

“Negative voltage on the base, and positive on 
the emitter . . . so the transistor must be a p-n-p!” 
exclaimed Johnny triumphantly. 


A Current Problem 


““Now, here’s point number two. The collector 
must be biased in the non-conducting direction. 
How would you do that?” 

“Put negative voltage on it, I suppose,” said 
Johnny thoughtfully. “But, wouldn’t that mea 
that no current would ever flow?” ‘ 

“That would be true if the collector and base 
only were connected,” replied Pete. “But when 
the emitter is in the circuit with positive bias, an 
interaction allows current to flow through the 
collector.” 

“Now you’re getting complicated,” complained 
Johnny. “You sound like a textbook.” 

“Okay, let’s put it this way. Whatever current 
flows through the base will produce an amplified 
current through the collector. You know how to 
find the base current—we just did it by Ohm’s law. 
So you take the base current (J;), multiply it by 
your amplification factor (H;-)—and there’s I,, 
your collector current.” 

“Just a minute,” argued Johnny. “Suppose I put 
a higher voltage on the collector. Wouldn’t that 
make more current flow?” 

“Not at all! Ignoring the fine points, I, will 
always equal I, x Hy. The latest G.E. transistor 
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4o = 1px Hp. 
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manual, by the way, lists Hy. for over four hundred 
transistors of all makes. 

“The experimenters’ transistors, such as the 
2N107 and the CK722, have gains of about 20. Com- 
mercial grade transistors can run gains as high as 
100 or more. 

“Let’s take a look at another circuit,” Pete con- 
tinued, sketching rapidly. “See what you make of 
this.” 

“Let me see,” murmured Johnny. “With the 
emitter grounded, the base has to be at almost zero 
volts—which will cause the battery’s three volts to 
drop across the 33,000-ohm resistor. That would 
give about 0.1 ma. flowing through the base. If 
the amplification of the transistor is 20, that means 
the collector will take almost two milliamps. But, 
doesn’t the size of resistor R make any difference 
to the collector current at all?” 

“Nope,” said Pete cheerfully, “with one excep- 
tion. What would happen if that resistor were, 
say, 2000 ohms?” 

“Well... Ohm’s law says that two milliamps 
times 2000 ohms makes a drop of four volts. Oh, 
I see what you’re getting at. If your collector 
resistor is too big, it won’t pass any voltage...” 

“And once you lose the voltage, you lose your 
transistor action,” finished Pete. “A resistance of 
about 800 ohms would be dandy for this circuit.” 

“That would give a collector voltage of—let’s 
see—three volts minus a 1.6-volt drop across the 
resistor leaves a little under a volt and a half for 
the collector. Isn’t that too low? You’d never be 
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able to put out a decent signal voltage with a 
supply like that.” 

“Depends on what you're using the amplifier for. 
Usually, you don’t need voltage—all you want is 
current.” 


Beating the Heat 


“*A nother thing, Pete, what about heat effects? 
Are transistors as heat-sensitive as some of my 
books say? Does the gain change, or what?” 

“No, the gain of a transistor usually stays fairly 
steady; but when the thermometer is high, a little 
leakage current sneaks through. Don’t worry about 
it, though. You’ll seldom have trouble if you stay 
well within the maximum ratings of the tran- 
sistor.” 

“These ‘max’ ratings—anything complicated 
about them?” 

“Gosh, no! Maximum collector-to-base voltage, 
maximum collector current, and maximum col- 
lector dissipation—that’s all you'll have to worry 
about. They mean just what they say. Don’t put 
too much voltage across a transistor; don’t put too 
much current through it; and don’t heat it up too 
much with a combination of the two. 

“Now—you’ve made a start on logical transistor 
design. The fine points will come later. Whomp 
yourself up a few circuits. You’ll find that theory 
and practice go hand in hand. Then when you 
think you’ve got the basic idea under your hat, 
we'll dig into this thing a little deeper.” 
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Part Il 


Design “Do’s” and “Don’ts” 


“Pete, I’ve been playing around with transistors 
like you told me, and I’ve got problems.” 

Pete carefully set down his soldering gun and 
turned toward his visitor. “What seems to be the 
trouble, Johnny?” 

“Well ... I wanted to boost the output of the 
radio I’m using as a tuner. I laid out a circuit the 
way you showed me, but it doesn’t seem to work 
right. The volume is just as low as before—and 
what’s worse, the tone is mushy and distorted. I 
tried a new transistor with no better results. Pete, 
tell me, where did I goof?” 

Pete grinned. “I think I know what the trouble 
is, Johnny. Your circuit is probably good for a 
vacuum tube. You'll have to learn to think in 
different terms for transistor amplifiers. 

“First of all,” said Pete, reaching for a pencil 
and scratch pad, “do you remember how I told 
you that a transistor was really a pair of diodes 
back to back?” 

“Yes. I got that part okay.” 

“Fine. Now let’s go back to fundamentals again 
and attack the problem from a different position. 

“Remember that the base-emitter ‘diode’ must be 
hooked up to conduct in the forward direction. 
Let’s look at the circuit of an ordinary transistor 
amplifier. 

“As I told you last time, in a p-n-p transistor 
negative voltage is applied to the base and positive 
voltage to the emitter, and conduction takes place 
in the diode formed by the base and emitter. I'll 
sketch this part of the circuit in detail for you. 

“When a diode conducts, it’s just as if a switch 
has been closed. Now, when this base-to-emitter 
diode is conducting, all your a.c. signal goes di- 
rectly through the diode to ground. For most pur- 
poses, the input impedance is so low that you can 
consider it zero.” 

“Just a minute,” interrupted Johnny. “If the 
input is a short circuit, how can you get any ampli- 
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fication? There won’t be any voltage left at the 
input if you short it all out.” 

“Forget about voltages. Here’s the important - 
thing, Since the transistor has a ‘short-circuit’ 
input, it may not have much voltage at the input, 
but current flows into the ‘transistor. Current is 
what a transistor amplifies. 

“Suppose we have a transistor with a beta—that’s 
current gain—of 20. Then if I put one milliampere 
of signal into the base, I’ll get 20 ma. at the col- 
lector. Write this in your notebook in capital 
letters an inch high—A TRANSISTOR AMPLI- 
FIES CURRENT.” 

“Pete, I notice you always put your signal into 
the base and take your amplified output from the 
other collector. It seems to me I’ve heard of other 
ways of connecting a transistor.” 

“Forget them, Johnny. There are very few jobs 
that can’t be handled by the grounded emitter. 
We'll talk about the other circuits when an occa- 
sion arises that requires their use.” 


Cascaded Amplifiers 
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“Pete, how do I go about using an output that’s 
rated in milliamps instead of volts? The current 
goes through the collector resistor, so it can’t be 
used as it stands.” 

“That’s not exactly true, Johnny. It depends 
on how you hook into the transistor output. 

“Suppose we put the output directly into another 
transistor stage,” continued Pete. “Since the input 
of this stage is a short circuit, all your signal will 
be ‘shorted’ directly to this stage through the 
coupling capacitor. In other words, all your output 
goes to the next stage. 

“If both these transistors have a current amplifi- 
cation of 40, we can do some fairly accurate figur- 
ing. An input of 0.5 ma. will produce 20-ma. 
output. All of this goes to the second stage to be 
amplified, giving you a final output of 800 ma.— 
almost a full ampere.” 

“Wow!” Johnny exclaimed. “That’s a lot of 
current!” 

“A little too much current for comfort. To 
pass that amount of current, even in a power tran- 
sistor, you’d have to be careful of heat effects, 
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This doesn’t just mean mounting your transistors 
to dissipate heat—it means using special circuits 
to compensate for heat effects. 

“For the time being, with the simple circuit 
we're using, it would be wise to keep your output 
signal to a quarter of an ampere or less. At this 
level, you can bring your d.c. bias down to about 
a third of an amp collector current, which is well 
within safety limits for a low collector voltage. 
If you use more than a couple of volts on the 
collector, keep an eye on your power ratings. And 
use a heat sink, of course.” 

“Pete, I still don’t see how we’re going to use 
that final output current. Do you connect a coup- 
ling capacitor to the speaker or what?” 

“You could do that, but you’d waste a lot of 
power. The easiest way to do it is to put the 
speaker directly in series with the collector. like 
this. But if the collector load is too small, there 
won't be enough voltage drop across it for appre- 
ciable power to be transferred to the speaker. 
Ohm’s law, W=I*R, (where W is the wattage de- 
livered to the speaker, J is the collector current, 
and R is the speaker impedance) explains the 
problem. 

“Get a transformer whose primary matches the 
collector load requirements and whose secondary 
fits the speaker, and you're in business.” 


Voltage Out 


““Let’s get back to your original question on fig- 
uring your output. If you’re using a transistor as 
a preamplifier for a vacuum tube, you'll have to 
know your voltage out. This is really very easy 
when you think about it, because the input of the 
vacuum tube is usually high enough to ignore. 

“In this diagram, the total transistor load is 
the 5000-ohm collector resistor shunted by a 14- 
megohm volume control. For all practical pur- 
poses, our output load is 5000 ohms. If our design 
shows we have a signal current of one milliampere 
on the collector, we use Ohm’s law...” 

“Don’t tell me!” exclaimed Johnny. “That will 
be...ah... five volts!” 

“You're sharp this morning. May I point out 
that if you want to use a transistor in this way— 
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and handle these levels—it would be common sense 
to put at least seven volts or so on the collector?” 

“I see what you mean, Pete. And I suppose it 
would also be a good idea to have at least one 
milliampere of d.c. current through the collector?” 

“Right. Remember, of course, that a milliamp of 
a.c. will draw almost 1.5-ma. peak current, so you 
should allow a little extra. And that’s just for pure 
sine waves—when you're figuring in terms of aver- 
age music levels, leave lots of room for swing. 

“Generally, it’s best to choose your d.c. bias 
currents keeping in mind the a.c. signal voltages 
you want to handle,” Pete went on. “And usually 
it’s best to have at least 1 ma. of collector current, 
even at low levels. The reason for this is complex, 
having to do with impedances and distortion. We’ll 
save this topic for another time.” 


N-P-N or P-N-P 


“*Y ou’ve probably noticed that all the transistors 
I’ve shown have been p-n-p types. As far as signal 
amplification goes, n-p-n transistors are exactly the 
same. Your signal goes into the base and comes 
out from the collector. Your connections for bias 


PNP 
will be different, but that won’t affect your signal. 

“If you use both types together, one emitter goes 
to positive ground—that’s the p-n-p—and the other 
emitter will go to your negative voltage supply. 
This is quite okay, since they are connected to- 
gether signal-wise through the filter capacitor, 
making both emitters ‘grounded.’ 

“Your bias currents are easy to set up on any 
of these stages. I’ve left the base and collector 
resistors unmarked, for two reasons. First, the 
size of these resistors depends on the battery volt- 
age you are using. And, second, it will do you 
good to work out the values yourself using the 
techniques I showed you before.” 
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“Let’s discuss the booster you tried your hand 
on, now. Where did you connect the transistor?” 

“Across the volume control, I wanted to be able 
to turn the volume on the radio down and still 
feed my hi-fi.” 

“Well, let’s sketch out a typical receiver circuit. 
Notice that the detector is designed to work into 
avery high resistance . . .” 

“I see!” exclaimed Johnny. “The transistor 
booster would short out the volume control, and 
put a heavy load on the detector circuit. Well... 
how can I get the input impedance high enough so 
that it won’t affect the circuit?” 

“That’s a story in itself, Johnny. The best way 
is usually to put a resistance in series with your 
input. But even though your radio isn’t an a.c./d.c. 
job, you’ll probably have hum problems if you try 
using a common ground. For the moment I'll say 
this: the best way will probably be to use an input 
transformer that matches from 500K down to about 
100 ohms. 

“In the meantime, dust off some of those old 
transistors and see if you can put them to work. A 
lot of design ‘failures’ result from the experi- 
menter forgetting to take into account the very 
low impedance of transistors. 

“Look me up when you’ve digested this session 
and I’l] show you how to check out some of the 
transistor design parameters, and incidentally how 
to test the little gadgets.” 
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Part III 


Controlling, Coupling and Testing 
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It was a week later that Johnny once again saun- 
tered down the stairs into Pete’s basement work- 
shop. Pete looked up from a small amplifier he was 
wiring. “How’s tricks, Johnny?” 

“I’m just a little confused, Pete. All this dope 
you’ve been giving me on transistors is hard to 
digest so fast. For example, you said that the input 
is ashort circuit. Well, the Radio Amateur’s Hand- 
book has a table of specs for quite a few transistors, 
and for the 2N107 they say...” 

“They told you the input impedance was around 
600 ohms, I bet. Well, in a sense we’re both correct. 
Here, Johnny, look at it this way—you’ve done a 
fair amount of wiring. How much resistance would 
you say there is in hookup wire?” 

“I never thought about it. Oh... maybe a half an 
ohm a foot ,.. but it doesn’t make much difference 
to the circuit.” 

“Why not?” demanded Pete. 
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“Because even if the resistance were as high as 
an ohm or two, it’s usually so much smaller than 
any other resistance in the circuit that you don’t 
count it. Who cares about half an ohm or so when 
you're dealing with resistors of several thousand 
ohms?” 

“Right you are, Johnny. And the same thing 
goes for your question about a transistor input im- 
pedance, Even at six hundred ohms, it’s so much 
smaller than any other resistance in the circuit that 
you can count it as a short.” 


Short and Simple 
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“It’s very simple to figure out a circuit this way, 
too. Using the short-circuit input approach, you 
eliminate most of the calculating.” 

“But wouldn’t that make your calculations in- 
accurate? You couldn’t get the exact values of 
gain. You'd have to be a few per cent off.” 

“Look at it this way, Johnny. To begin with, 
transistors are never rated exactly. A transistor 
with a rated gain of 20 might have an actual gain 
as low as 10 or as high as 40. So, fancy calculations 
usually aren’t worth the trouble.” 

Johnny nodded. “True. But let me draw you a 
circuit. Now, if the voltage supply were very low 
—such as a single dry cell—then the collector re- 
sistor R would have to be small enough so that it 
didn’t drop all the battery voltage. Wouldn’t that 
mean... ?” 

Pete chuckled. “Johnny, you’re too sharp for me 
today. Yes, that would mean your small collector 
resistor would prevent some of the signal from 
getting to the next stage. Not only would amplifi- 
cation be poor, but the low resistance would call 
for some mighty hefty coupling capacitors. And 
to put another fly in the ointment, as soon as your 
signal began to get lost in the resistor, distortion 
would increase sharply. But don’t worry—un- 
usually low voltages are almost the only cause of 
such a situation.” 

“Pete, you lost me. I guess I still don’t dig this 
whole low impedance input idea.” 

“You’ve been brainwashed by vacuum-tube 
theory, Johnny—you’ve got to learn to rethink the 
problems. Let’s look at some volume controls.” 


nn 


80 


Volume Control 


“SA vacuum-tube circuit volume control trans- 
ferred to a transistor circuit would look like this. 
Whereas a tube draws almost no grid. current, the 
base input of the transistor does—and right 
through the control. You can see how moving the 
“pot” arm up and down is not only going to tap off 
a part of the signal current, which is what we want 
it to do, but unfortunately it’s also going to change 
the value of the base bias resistor. A volume con- 
trol with no problems looks like this. 

“If you run into volume control problems such 
as distortion at low volume, abrupt changes in 
volume as you move the control, or just excessive 
noise from the control, check to make sure that 
you're not goofing up the bias in some way and 
that there isn’t too much current flowing through 
the control.” 


Capacitors —Filtering and Coupiing 


“*Y ou’ll find that transistor filter circuits, too, have 
to be approached differently,” Pete continued. 
“Here’s a typical tube low-pass filter. A transistor 
input following the filter would short out the ca- 
pacitor, making it useless. 

“We'll redraw the circuit for transistor use like 
this. It could function as a scratch filter or a 
simple equalizer for a magnetic phonograph car- 
tridge. The values, of course, depend on the use.” 

“Could I put two filter sections together, like 
this?” asked Johnny. 

“You sure could. That will give you a sharper 
frequency cutoff.” 

“Looks like all you have to do to adapt a vacuum- 
tube circuit for transistors is turn it end for end.” 

“That's partly right, Johnny. But it applies only 
to coupling circuits between transistors, and it 
won't always work. Remember to make the re- 
sistances smaller and the capacitances larger than 
with tubes. And check out your circuit practically 
after you work up the design.” 

“Speaking of capacitors, Pete, I’ve been meaning 
to ask you: how do you figure the size of your 
blocking capacitor?” 
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“Match it to your collector resistor, usually. You 
know the formula—it goes, ‘C equals 1 over... ” 

“Ouch! Spare me those formulas!” 

“Tarnation!” grumbled Pete. “If you ever want 
to get anywhere in electronics, you’ll have to start 
using formulas. Things are getting too compli- 
cated for anyone to get along with a wet finger and 
a screwdriver, 

“This time I’ll give you a break. Here’s a table 
for you. I’ve rounded off the values for a frequency 
response down to about 20 cycles.” 


Test Techniques 
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Johnny looked at his watch. “Pete, I’ll have to 
run soon. But first, you told me last time that you’d 
give me the low-down on how to test transistors.” 

“Well, it’s fairly easy. A nice thing about tran- 
sistors is that they usually don’t gradually de- 
teriorate—they burn out. And you can spot almost 
all faults real quick by two simple tests: leakage 
and gain. 

“This makes the transistor easy to check—no 
fancy testers needed. Just select n-p-n or p-n-p, 
check for leakage and current gain... and that’s 
it!” 

“Just how do you make these tests, Pete?” 

“Easy. Let’s take leakage. If I leave the base 
of a transistor disconnected, current can’t flow 
through the other two leads. The transistor is just 
two diodes, back to back; so one of them will block 
the current flow. 

“Practically, this isn’t quite true. A small leak- 
age current will flow—usually less than a tenth of 
a milliampere for most low and medium power 
transistors. A reading over 1 ma. means your tran- 
sistor has ‘had it’. 

“So, to test for leakage, just place about six volts 
across the emitter and collector, using the normal 
polarity for the transistor type. A milliammeter 
with a range of anywhere from 1 - 10 ma. will do 
the trick. And for the protection of the meter, it’s 
a good idea to add a 2000-ohm series resistor. This 
won't affect the accuracy of the test. 

“Testing for gain is just as simple. Think back 
to our first talk. Whatever current is put into the 
base of a transistor appears multiplied by the am- 


plification factor (beta) in the collector circuit.” 

“Of course,” exclaimed Johnny. “All you have to 
do is put a milliammeter in the base circuit, another 
in the collector circuit—and you can see your am- 
plification!” 

“You can do it even easier than that,” replied 
Pete. “With an exact known current in the base, 
you need only one meter in the collector, which 
you can calibrate to read directly in gain, if you 
wish. The ratio of the collector current to the base 
bias current gives you your gain figure. An open 
element, of course, gives you a zero-gain reading, 
as does a base-to-emitter short. 

“If a transistor’s beta reads low, don’t throw it 
out. Remember, you're not working with vacuum 
tubes where low gain usually means that the tube 
is wearing out, 

“Power transistors are checked in the same way 
—but you'll find much more leakage, sometimes as 
high as 10 ma, Because of this, it’s easiest to check 
this type at much higher current levels. 

“Transistor testers are quite inexpensive. Kit 
models are available, and it’s a lot easier to build 
yourself a finished tester than it is to rig up a cir- 
cuit every time you want to check a transistor. 

“And another thing. You'd better learn how to 
use a little math! Those formulas are there to help 
you. Dust off an old textbook, and...” 

“Yes, sir! Just as you say, sir! I’m on my way 
right now!” Johnny seized the pile of circuit 
sketches and ran up the stairs. He waved back. 
“Thanks, Pete. See you later!” 
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8-Watt Audio Amplifier 


Driver stage of the above amolifier 
Is mocked upon this month's cover 


This class B audic amplifier will deliver 
8 watts output with less than 55 watt of 
audio drive. T1’s impedance primary is 
chosen to load the previous stage properly. 
Collector current in the first stage is set 
at 70 ma. at a with Ri. Pot R2 is adjusted 
‘for 100 ma. at b. Both output transistors 
require the use of large heat sinks for 
proper operation. 


: 


Code Practice Oscillator 


A transistor version of the Col- 
pitts oscillator is used here as a 
code practice oscillator. The 1- 
megohm tone cortrol may be ad- 
justed for the most pleasing tone. 
Ordinary magnetic hcadphones are 
used and serve as an inductance 
in the oscillator circuit. 
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Pocket 
Regen Receiver 


Regenerative detectors are easily adapted to 
transistor radio use. In this circuit, coil L1 is 
a standard transistor antenna coil and the 
feedback winding (L2) consists of 10-15 
turns of wire wound around the center of Li. 
The 1-megohm potentiometer is the regenera- 
tion control and should be set just below the 
point where whistles or ‘‘motorboating” are 


ov. 
I 


e|i|! 


heard in the headphones. If no 


regeneration is heard, reverse the connections to tickler feedback coil L2. 


R.F. Preamplifier 
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Some of the better broadcast-band re- 
ceivers include an r.f. stage for increased 
sensitivity. Extra r.f. amplification can be 
added to almost any receiver without any 
complicated rewiring by means of a simple 
r.f. preamp such as the one shown here. 


High-Frequency 
Xtal Oscillator 


Shown above is a general-purpose crystal oscillator for use at frequencies up 
to 20 me. designed around a 2N94A transistor. Approximately 10 milliwatts of 


r.f. output are developed at the crystal freq 


uency. The low-impedance pickup 


coil (L2) consists of two or three turns wound close to the lower end of Li. 


Coil L1 and C1 are chosen to resonate at t 
84 


he crystal frequency. 
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TRANSMITTER CIRCUIT 


KEYER CIRCUIT 


ALTERNATE KEYER CIRCUIT 
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Dynamic 
Microphone 


Preamp 


OUTPUT 


Some high-grade dynamic microphones 


Code Keyer 


Here is a code keyer 
unit designed to eliminate 
the key clicks and thumps 
that may be cluttering up 
your transmissions. With 
the key up, the transistor 
is cut off, as is the tube 
being keyed. With the key 
down, current drop across 
the collector-emitter cir- 
cuit is about 0.1 volt, and 
you're on the air. 

Before adding the keyer 
unit to your transmitter, 
make these checks. 1. 
Connect a 20,000-ohm 
voltmeter across your 
transmitter key jack. If 
the voltage is greater 
than 25 volts, it may be 
necessary to reduce the 
screen voltage on the 
keyed tube to 150 volts or 
Jess. Use a voltage-regu- 
lated supply or voltage- 
== divider network rather 

than a simple series resis- 
tor. 2. Measure the current to be 
keyed by placing a milliammeter 
across the key. This current should 
not be much greater than 50 ma. 3. 
If it was necessary to lower the 
screen voltage, check the r.f. output. 
If the output is too low, return the 
screen voltage to normal and use two 
complementary transistors in series 
back-to-back, as shown in the alter- 
nate circuit diagram. Note that the 
keyer should never be left in the key- 
down condition. 


TO TRANSMITTER 


have too low an output to be used 


with tape recorders or p.a. systems. A simple self-contained preamp can be de- 
signed using one transistor which will boost the output of these low-level micro- 
phones sufficiently for almost any type of application. 
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Wireless Microphone 


ANT. 


MILLER 


45- 
380 ppf. 
TRIMMER 
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A miniature hand-held 
wireless microphone can 
be constructed using an 
r.f. iransistor in a Hart- 
ley-type oscillator. Good 
short-range results can 
be obtained on the 
broadcast band with a 
2’ whip antenna. 

Follow the manufac- 
turer’s coil termina] 
numbering shown or os- 
cillation will not occur. 
Adjust the coil and trim- 
mer for best reception 
on a clear spot in the 
broadcast band. 


Sensitive Photo Relay 


This two-stage direct-coupled circuit offers high sensitivity in photocell ap- 
plications. A 1-megohm pot is included for sensitivity adjustment over a wide 
range. The relay is a sensitive Advance Type SO/1C/4000D or equivalent. 
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Radio Triggers 


Street Lights oat y 


VERY DAY at dusk in Chicago, millions of 

lumens of light burst into action, illuminating 
the State Street shopping district. The State 
Street system utilizes radio control for the auto- 
matic switching of street lights. 

Similar radio techniques are now being used to 
control traffic lights in several major U. S. cities, 
but Chicago is the first to employ them to turn 
strect lights on and off at desired times. 

The radio control equipment handles the simul- 
taneous switching of all the lights and climinates 
the necessity for costly tearing up of pavement 
to install new ducts and conduits for wired con- 
trol circuits. 

Designed by General Electric, the system consists of a maste> controller base 
station (transmitter), centrally located in a department store building, and re- 
eciving units located in the bases of 28 light poles. The control system turns 
all lights on at dusk, turns some lights off at midnight, turns the balance of 
the lights off at dawn, and turns special decorative festoon-lighting circuits on 
and off at any chosen time. 

In the base station, there is a 30-walt transmitter and an astronomically 
calibrated timer and control panel which automatically advances or retards the 
lights accordingly. A code sender panel selects a particular switching opera- 
tion, keys the transmitter, and produces an audio-frequency pulsed-tone code 
which modulates the transmitter carrier. 

The receivers in the bases of the light poles, and the circuit breakers and 
heavy-duty contactors (which perform the actual switching operations}, have 
heaters to protect them from freezing weather and moisture. Special weather- 
proof adapters were made to mount whip antennas to the pole tops. —30- 
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Language Teleprinter 


2 GM C3% 87 Brs3 1700 
Pilar =e C57) BC) MR EER SX 
RUVMWAYT (12) OR CCAT) (D4) RRARBA En DH 


HWRBELEREENDKGoOe EB 


Ga iG kR—B C57) #8) MR EAM tt 12 CAT DE 


The development of a Chinese Teleprinter marks a new era in the history of 
Chinese telegraphic communications, allowing the Chinese language to enjoy 
the same technical advantages as Western languages in the telecommunications 
field. Containing 4300 selected Chinese characters in addition to the English 
alphabet, numerals, and punctuation, the teleprinter utilizes International 
Standard five-unit code teletype impulses. 

Since the inauguration of Chinese telegraphic communications in 1882, the 
Chinese characters, a selection of approximately 8000 of them, have been 
transmitted over the line by means of four-digit figure representation. For in- 
stance, the Chinese character for “home” is transmitted by the four-digit num- 
ber “1367”; the receiving end then decodes the figure into its corresponding 
Chinese character, according to a code book published by the Ministry of 
Communications. This code book has been recognized by the International 
Telecommunication Convention as a means of telecommunication in the 
Chinese language. 

The new teletype transmitter has 
the same keyboard that an English 
language machine has. Only numcrical 
keys are used for Chinese language 
telecommunication. 


Magnetic 
Plastic 


This flexible magnet devcloped by B. F. Good- 
rich for refrigerator door seals proves its draw- 
ing power by holding king-size paper clips. The 
new lightweight magnetic material has twice 
the permanency of many conventional rigid 
magnets. It should find thousands of uses in 
many products—from toys and novelties to home 
appliances. 
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NDER the hood of your car is a high- 

voltage pulse generator consisting of 
only a few simple parts. During high motor 
speeds, as many as 48,000 pulses are gencr- 
ated every minute with a peak amplitude 
as high as 30,000 volts. This is the ignition 
system of your car’s engine. If it is properly 
adjusted, the engine will operate at peak 
efficiency, start easily, and run economical- 
ly. Improperly adjusted, as much as 20% 
of your gas will be wasted, and generally 
poor performance will result. Or even 
worse, your car will not start at all. 

It is surprising that some people will go 
to great lengths to keep their appliances, 
TV sets, hi-fi’s, etc., working as efficiently 
as possible, yet will balk at the equally 
simple task of adjusting their car’s igni- 


FLYWHEEL IGH VOLTAGE CABLE 
LOCATED IGNITION SPARK PLUG 
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Fig. 1. 1959 Chevrolet six-cylinder engine. 


TUNE UP Your Car’s 
IGNITION SYSTEM 


tion system. The parts required can be 
purchased in kits from local auto parts 
stores or mail order houses like Sears-Roe- 
buck. Replaceable parts of a distributor, 
for example, cost three dollars or less, de- 
pending upon the make of the car. When 
compared with the price charged by 
garages for an ignition tune-up, it is easily 
seen that a do-it-yourself tune-up can save 
a handy hunk of cash. 

The complete ignition system tunc-up 
consists of replacement of the contacts, 
condenser, rotor, and cap, and the gapping 
and timing of the points in the distributor. 
This should be done, of course, only after 
the spark plugs have been replaced or 
cleaned and gapped. 

Parts and Functions. Before you can 
begin your ignition tune-up, you must be 
able to recognize the various parts and 
their location on the engine. Figures 1 and 
2 point out the ignition system parts on 
typical 6-cylinder and 8-cylinder engines. 
Figure 3 shows a top view of a distributor 
with the cap and rotor removed, and also 
a cross-section view of a complete dis- 
tributor. The distributor shown is for a 
6-cylinder engine since the cam ‘5 of Fig. 
3) has six sides. The cam for an 8-cylinder 
engine has eight sides. 

The ignition system has two functions: 
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Fig. 2. 1958 Pontiac eight-cylinder engine. 


You can bring your gasoline 
bili down by following 


these simple instructions 
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Fig. 3. Typical Auto-Lite dis- 
tributor shows parts referred to 
in text: (1) points, (2) locking 
screw, (3) adjusting screw, (4) 
primary terminal, (5) cam, (6) 
rotor, (7) cap retaining spring, 
(8) cap, (9) plate adjusting 
screw, (10) adjusting plate, 
(1 1} vacuum advance mecha- 
nism, and (12) condenser. 


it converts the low d.c. of the battery to 
high-voltage pulses and it delivers these 
pulses to the spark plugs at the proper 
instant in the engine cycle. The gas-air 
mixture in the cylinders is then ignited in 
proper sequence for best engine perform- 
ance. 

When the points close, as in Fig. 4(A), 
the battery is connected to the primary 
winding of the ignition coil and a magnctic 
field builds up. When the points open, as 
in Fig. 4(B), the magnetic field collapses, 
and the high voltage induced in the sec- 
ondary winding jumps the gap in the spark 
plug. The minimum voltage required to 
jump the gap is about 4000 volts. However, 
the ignition system usually produces 
around 25,000 volts to insure a good spark, 

The condenser across the Points (Fig. 5) 
provides a path for the current while the 
points are opening, thus quenching the 
spark due to the coil inductance to prevent 
excessive burning and pitting of the points. 

The action of the distributor (Fig. 6) is 
the same for each spark plug. The internal 
rotor supplies the high voltage to one spark 
plug at a time, in the proper sequence. 
This is done by connecting the distributor 
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shaft on which the rotor is attached to the 
engine via a gear drive. The rotor ad- 
vances to each contact in the distributor 
cap in the engine firing order. Cables con- 
nect these contacts to the spark plugs. 

Removing the Distributor. Since few 
manufacturers place the distributor where 
it can be worked on easily, it’s advisable 
to remove it from the car and take it to 
your workbench. 

The first step in removing the distribu- 
tor is to unsnap the two clips holding the 
distributor cap. Push the cap out of the 
way, being careful not to pull out any high- 
voltage cables. Using a small wrench, back 
out the nut that connects the copper tubing 
to the vacuum advance mechanism on the 
side of the distributor. (See Fig. 3.) Pull 
out the flared end of the tubing, being care- 
ful not to bend it excessively. 

Now remove the wire connected to the 
primary terminal of the distributor (Fig. 
3). Loosen the adjusting plate that fastens 
the body of the distributor to the engine 
block. Note the position of the rotor and 
make a scratch or the distributor case op- 
posite the end of the rotor. (This step is 
very important for the re-installation of 
the distributor.) Then remove the distribu- 
tor by pulling it away from the block, 
twisting it back and forth slightly at the 
same time. The replacement of the points 
may now be done at the workbench. 

Replacing the Points. Pull off the rotor 
and discard it. Loosen the screw or nut 
connecting the condenser lead. Remove the 
condenser lead and wire from the primary 
terminal (Fig. 3). Remove all the screws 
holding the condenser and points in place. 
Then, take out the condenser and points 


Ch 


ae ane 


A WHEN THE DISTRIBUTOR POINTS ARE CLOSED THE 
MAGNETIC FIELD QUILOS UP IN THE IGNITION COIL 
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WHEN THE DISTRIBUTOR POINTS OPEN THE MAGNETIC FIELD 

B COLLAPSES AND A SPARK IS PRODUCED AT THE SPARK PLUG 
Fig. 4. The distributor points function 
as a switch in the ignition coil circuit to 
generate high-voltage pulses. 
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WHEN POINTS OPEN, 
CURRENT CONTINUES 10 
FLOW, CAUSING AN ARC 
ACROSS POINTS 


A NO CONDENSER IN PRIMARY CIECUIT 


CONDENSER PROVIDES 
TEMPORMRY PLACE FOR 
PRIMARY CURRENT TO 
GO, REDUCING ARCING 
AT POINTS 


B WITH CONDENSER IN PRIMARY CIRCUIT 


Fig. 5. Distributor condenser re- 
duces arcing and thus increases 
useful service life of points. 


and discard both. You are now ready for 
the new points and condenser. 

Points are installed in reverse order to 
the removal procedure. Insert the locking 
screw to hold the points in place. Tighten 
the serew until it is snug. but not tight. 
Put a drop of oil on the shaft over which 
the points fit. Make sure the contacts align 
properly, as shown in Fig. 7, bending only 
the stationary contact support (if neces- 
sary) to make this adjustment. 

The old condenser usually held down by 
a single screw should now be replaced. Be 
sure the new condenser is correetly posi- 
tioned by seating guides. Attach the con- 
denser lead and wire from the primary ter- 
minal to the same screw as the spring of 
the moving point and tighten. Smear a 
small amount of high-melting-point grease 
on the cam where the insulating block 
rides. (See Fig. 8.) This reduces block wear 
and increases contact life. The reassembly 
of the points and condenser is now com- 
plete. 

Adjusting the Gap. Turn the shaft until 
the insulating block is on one of the high 
points of the cam, and the gap betwcen 
the points is at its widest mark. By turn- 
ing the eccentric adjusting serew (Fig. 8), 
you can now vary the gap. With a wire 
gauge between the points, turn the adjust- 
ing screw until the gauge drags slightly as 
it is moved back and forth in the gap. The 
size of the gauge will be determined by the 
make and year of your car (see chart on 
page 92). Now, gradually tighten the lock- 
ing serew. If the gauge binds, readjust 
until it drags when the locking screw is 
tight. 

If the stationary contact on the points 
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is a screw, the same precedure may be used 
to set the gap. except that the adjustment 
is made by turning the screw, then tighten- 
ing the lock nut. For dual points, set and 
lock each point individually. Run a strip 
of clean cloth between the contacts to re- 
move any grease or oil that might cause 
burning of the new contacts. 

Put one drop of oil on the felt in the end 
of the shaft. Install the new rotor by plac- 
ing it over the distributor shaft in the 
proper position and pressing it into place. 
Note that the rotor is keyed to fit in only 
one way. 

Replacing the Distributor. Align the 
rotor with the scratch mark on the distrib- 
utor which was made when the old rotor 
was removed. Using a back-and-forth mo- 
tion, push the distributor back into place. If 
there is a gasket between the distributor 
and the engine block, cheek it for align- 
ment and condition. Make sure the wire 
connecting to the primary terminal is not 
touching metal. 

Now use your starter to turn the motor 


DALLI-ST RESISTOR 


OISTRIBUTOR 


BATTERY 


Fig. 6. This ignition system is 
for a standard eight-cylinder car. 


over. Timing marks will be seen on the 
crank shaft pulley as it turns, or in some 
cars a small ball will appear in a window 
near the flywheel at the rear of the engine. 
Often, this window or hole is near the 
starter motor. The crank shaft pulley is 
locatcd directly below the cooling fan. 

A fixed pointer is mounted over the 
crank shaft pulley to indicate the timing 
mark position—when trie markings are on 
the crank shaft pulley. These marks indi- 
cate the number of degrees before or after 
top dead center. When the proper mark is 
near the pointer, a quick flick of the starter 
will cause a slight advance. If necessary, 


91 


“oOBL S5imyx>0Q/218jUNOD UN; VAY; 
eurBua jun asimyooj> mass usny ‘mopuim ybnosyy 
youaim xay yuasul ,‘suauysalpy [9U28jx7,, 10Jy 


“PAIS OU $1409 NA 41 SBUIZas GOB Bnjd puo 
06 jurod 404 sajpap snod YUM y29Y> ‘sjapow jjo pud 
sapad JO yo Buysy spuaaaid @20ds :210N S.YOLIG? 


“IVY 65-764 


“sdaap AOI Sp- iP 6L 


SATIIM 


BA IY 29461 
BA 42410 IV 9561 
“""HAOH UEPIOD 966i 
AD 9 6S-SS61 

BA SS-1S6t 
“AD 9 PS1S61 
HV OS-ZPSL 


aaNvaaIaNn1s 


¥ 6S°Z561 
Rae eae 

HAD 9 9E6L 
IV SS-ES6L 


aa1ewvyad 


“IAD 8 LE-PESL 
"IAD 9 6P-PESL 


OVILNOd 


eee ASN aA 


AD 9 6961 
eae lV 8561 
“(Aing B-A “9x9) LY ZO6t 


‘Sasysiul 


munctnA 6 


ery a 
ee heii om Seat 
mye 

“""BrA 4SORY 
"BA Puoyr0g OpEssoquy 9¢6) 
eae 
IAD 9 sOpOSssOquy ¢o6t 


OU asnrend cist stomeELnn 


dog | dry 
4uj0d | Bald 


axDW 


day | dog 
sujod | Bnig 


* UOjsisayy 


"rs" "16a 8A S61 
“7 yO ysIseyy 


“(Bay AD 9 LIV 9S-9R6L 


HLNOWA1d 


TET" TUIY BE°L56 1 


"MY 9S°SS6L 
"AY SUSE 


(ww 71) NY (91° OS6L 
(ww Qt) TAD B liv (309) OS-ZE6L 


“44D 9 I 6P°ZESL 
qavovd 


V 65-9561 
“IW SSéL 


“VOWS VIDS C66 


“uoMcdonay 95-7561 
UDiNOFO4aW “2x2) WY PS-OS61 


Uv 6P-1P6l 
HSVN 


IV 66-8561 

WW 2660 
UV 9S-S6L 
“UW PS-6761 
li¥ 87-6€61 


Aun waw 


a1DW 


BA IY 9S6l 


3 


ee lV 87-8E6L 


"TTT" WY 6S°8S6L 


* *yOAoy “1SNQ—BOAA “01S 
[9Aoy puo jau0107 


“** uOjsisay) 
(624) (AD 9 lv $S-9F6L 


sulog | Bnid 


IV 6$-8S61 
"Ww L£E°€S61 
"Wy ZS-6761 
“Wy Br-OF6L 


NTOONI 


“Why LO-SS61 
“AD 8 Ilv Z$-8 E61 


“IAD 9 IV 9S-BE61 


NOSGNH 


Tage 6 IV 6S°£661 
“74D OW £5°S56L 


“BA UV 95-7561 
AD 9 IY PS-ZS6L 
SA IV ES-6F6L 
“WD FIV ES-6P6L 


quod 


13$a4 


“USA 
“AD 9 6561 


AD 9 8S6t 


" 2Oystsay) 


(Sey) AD 9 ily 9564 
UOsisay) 


(89m 8A SS-ES6L 


39q0q 


winches Iv 6S6L 


WY 8661 


eee; liv 25-9961 


a10W 


oon an atccsonpgsnn ey at 


dng | doy 
4u1od | Bnidg 


(Bay AD 8 


LITOUARHD 


“TTT "WY 6S-9S6L 
“IW SS°ES6L 
“WY ZS°6P6L 
IB Eee Ly 


OVTMAV) : 
"IW 6S°2Z56L 


ence n 
“* @INJadty “B-A @SWOPady O66 | 
"7 * 2Oysisay) 
60%) 8A IY PS-ZS6L 
(JOjsIsay) 
“7° Bey AD 9 IIV $S-9761 


Ol1OS 34 


v 65-9561 
Tees = Oysisayy 
eects rey Iv SS6t 
* {lOysisayy 
so pbayy 
"* flousisayy 


SA Iv 


POPULAR ELECTRONICS 


(aay AD 9 IY PSL 
Learceto  uoeeSa IY 


“(82a 1AD 9 €S-9F61 
wa ISAWHD 


HULA HALL URERASTACAN 


SA SS-ES6L 
"499 Op S61 
Tees ZS-OP6L 


turn the motor over several times until it 
is within two degrees of the recommended 
setting. 

Connect a timing indicator to the pri- 
mary terminal of the distributor and the 
primary lead which normally cannects to 
the terminal. Turn the ignition switch on. 
The timing indicator will now light up. 
Next turn the distributor case until the 
indicator light goes out, showing that 
points have just opened. 

The distributor should now be tightened 
to the engine by its mounting clamp or 
plate. Make certain the setting does not 
change as this is done. Then turn the ig- 
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HIGH-MELTING- POINT 
GREASE HER 


LOCKING 
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nition switch off. This completes the tim- 
ing itself—now all you have to do are the 
“finishing operations.” 

First, reconnect the tubing to the ad- 
vance mechanism and tighten the nut. 
Then disconnect the timing light and re- 
connect the wire to the primary terminal. 
After installing the new distributor in the 
car, make sure that all cables are firmly 
inserted into the corresponding holes of 
the cap being replaced. This is very im- 
portant. If done incorrectly, the motor will 
run very roughly if it starts at all. 

New Type of Distributor. Beginning 
in 1957, GM adopted a new type of dis- 
tributor for its V-8's which uses a pre- 
assembled point assembly with the spring 
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tension, point alignment, and gap factory- 
adjusted. A trap door (Fig. 9) in the side 
of the cap allows a “hex’’ wrench to be in- 
serted to adjust the tirning with the motor 
running, and eliminates the need for timing 
marks and indicators. 

To remove the cap, insert a screwdriver 
in the slot head of the latch, press down, 
and turn one-quarter turn either way. The 
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CORRECT LATERAL MISALIGNMENT OF POINTS BY 
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NEVER BEND LEVER 


Fig. 7. Improper point alignment 
will result in excessive burning, 
pitting, and uneven point wear. 


Fig. 8. Points are adjusted for prop- 
er gap width with a screwdriver and 
a wire gauge. See text for details. 


Fig. 9. Adjustment of late-model 
GM distributor (below) is easy. 
It is partially factory-adjusted. 
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point adjustment may be made with the 
indicator lamp at the workbench or in the 
car, Turn the screw in until the lamp goes 
out, or until the motor begins to miss (if it 
is done with the motar running), and then 
back it out one-half turn. This completes 
the gap and timing adjustment simul- 
taneously. Replacement of the point as- 
sembly and condenser is the same as in 
(Continued on puge 135) 
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hee haven’t had an opportunity to 
get your fect wet in the stereo 
swim? Here’s an easy way to do it 
at a total cost of only $12.00 or so, 
which includes an inexpensive ceram- 
ic or crystal stereo cartridge. 

The trick is to use a phono oscilla- 
tor for broadcasting the second stereo 
channel to a nearby AM radio. All 
you have to do is replace your pres- 
ent cartridge with a stereo model 
and run the extra stereo signal leads 
to the oscillator unit. 

Find a dead spot on your radio dial 
and tune the oscillator to it. Place 
the radio for. the best stereo effect. 
Quality of reproduction is of course 
limited by the radio used. 

The oscillator unit is built on a 
small plastic case. with the battery 
holders, tube socket, capacitor and 
coil form all mounted on the hinged 
lid. Wiring is straightforward, with 
all leads as short as possible. The 
coil is hand-wound on a %” plastic 
or fiber form, using #30 enameled 
wire. 

Output of the oscillator is through 
a short length of wire. When it is 
brought into the vicinity of an AM 
radio, signal pickup will take place 
over a frequency spread of about 1100 
to 1500 ke. -B0- 
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Builds a 


4-Band Regen Receiver 


Easy to assemble, 
the Knight-Kit Span Master 
tunes in a new world 


of listening adventure 


HE Knight-Kit “Span Master’ four- 

band kit (Allied Radio, 100 N. Western 
Ave., Chicago 80, Ill.) is an ideal receiver 
for the SWL'er who gets a kick out of 
DX'ing stations with a two-tuber. 

The received signal is detected and am- 
plified in the 6BZ6 tube. A portion of the 
signal is taken off the screen of the 6BZ6 
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6826 
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MAIN 
TUNING 


REGENERATION 


cr 


and fed back to the grid via C7. Amount 
of feedback or regeneration is controlled 
by REGEN and FINE REGEN potentiom- 
eters which raise or lower the screen 
voltage. A 6AW8A combines the functions 
of audio amplifier and power output tube. 

Assembly procedure is a marvel of sim- 
plicity. Step-by-step instructions and extra 
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VOLTAGE AMPLIFIER 


large pictorial diagrams direct your every 
move. All parts. including precut wire and 
solder, are included in the kit. 

Operation of the receiver is slightly dif- 
ferent from that of a superhet. After the 
bandswitch is set to the trequency range 
desired, slowly turn the regeneration con- 
trol clockwise until a whistle is heard, then 
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stop. Turn the main tuning dial until a very 
low pitch sound is heard. Then turn the 
regeneration control counterclockwise un- 
til the hissing stops and the station comes 
in loud and clear. The fine regen control 
is for critical settings. —f0L 
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(ee wonder why your latest kit project 
4 didn’t look as neat as a picce of commercial 
equipment? Follow these tips and your next 
kit will take on that factory-built appearance. 

The photos show what can be done to jazz 
up the Knight-Kit 60-watt sterco amplifier. The 
same techniques can be used to improve the 
looks of other units. 

Tp Cable groups of wires together wher- 
ever possible. Nothing will improve the appear- 
ance of your kit more than neatly laced wires 
and transformer leads. 


Cabling helps to minimize 
the tangle of wires under the 
chassis. Compare chassis 
which has been wired conven- 
tionally (at right, above) with 
chassis wired using cabling 
techniques (below). "Square- 
corner wiring also improves 
the under-chassis appearance. 
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Here are some tips that will help give your next kit 


that finished professional look 


By DONALD L. STONER, Wé7TNS 


Tip =2 When you are working with 
printed circuits, mount all components be- 
fore soldering. Then, after bending the 
leads sharply to keep them in place, cut 
them just above the eyelets. The solder 
will cover the joint and give the board the 
appearance of having been dip-soldered. 

Tip =3. After a printed-circuit board 


has been completed, use a stiff toothbrush 
and solvent to remove the soldering flux. 
This will cause the conductive sections of 
the printed circuit to stand out. 


It's the little things that count! Top 
photo above shows choke as it was received 
from the manufacturer; below it is the same 
choke after varnish has been removed and 
case has been polished with steel wool. 
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Tip =4. Remove varnish and wax from 
small parts such as chokes, etc. Then shine 
’em up with steel weol and apply a pro- 
tective coat of clear plastic lacquer to pre- 
vent rusting. 

Tip =5 Position resistors so tolerance 
bands all point in the same direction. 
Mount capacitors so that their values may 
be easily read. 

Tip =6. If the chassis of your kit isn't 
chrome-plated, don’t forget that a chrome 
job does wonders for a chassis. 


_ alked knight-kit ee an 


3 


Printed-circuit boards look better if solder 
completely covers the joints and excess flux 
is removed with a toothbrush and solvent. 
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Mazgnetize 
Your Tools 


-. With this easy-to-build unit 


By JOHN SHIELDS 


esas are many times when the experi- 
menter has need of a simple, effective 
magnetizer for screwdrivers, nut drivers, 
PM speaker magnets, various small parts, 
ete. The unit described here works on the 
same principle as the large commercial 
magnetizers, and will completely saturate a 
small block or slug of Alnico 5. It is quite 
simple in construction and, even if all new 
parts are used, the cost is under $15.00. 

The principle of operation involves the 
gradual charge of one or more large capaci- 
tors from a d.c. source through a compara- 
tively large resistor, then the discharge of 
the capacitors through a low resistance coil 


PARTS LIST 


Cl1-C6—150-nf., 150-volt electrolytic capaci- 
tor (connected in parallel) 

Fl—l-amp. fuse and holder 

NLI- NE.2 neon bulb 

PLI— #47 pilot light assembly 

R1I-—100,000-ohm, -watt resistor 

R2—150,000-ohm, V2-watt resistor 

R3I—100,000-ohm, 10-watt wire-wound resis- 
tor (adjustable) 

SI—S.p.s.t. toggle switch 

S2—D.p.d.t. knife switch 

SR1—100-ma. selenium rectifier 

Tl—Power transformer; secondary 117 
volts, 50 ma., 6.3 volts, 2 amperes (Merit 
P 3045 or equivalent) 
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in which the work to be magnetized is placed. 
When the capacitors are discharged, a tre- 
mendous surge current (several hundred or 
more amperes) will pulse through the coil, 
generating a brief but intense magnetic field. 

Construction Tips. The magnetizer is 
simple enough to be “‘breadboarded” but the 
author’s model was built into a small alumi- 
num cabinet. While the unit will perform 
just as well if powered directly from 117- 
volt lines, the use of an isolation transformer 
is preferred to eliminate shock hazard. A 
silicon rectifier was used because it hap- 
pened to be on hand, 
although a 100-ma. se- 
lenium rectifier would 
be just as satisfactory. 

There is one item 
in the magnetizer that 
cannot be skimped 
on. This is the d.p.d.t. 
knife switch which 
must not be replaced 
by a toggle switch 
as the contacts of a 
smaller switch would 
probably weld to- 
gether the first time 
it was used, due to the 
extremely heavy surge 
currents involved. As many capacitors as 
desired can be paralleled: the greater the 
capacitance, the greater the charging cur- 
rent. The capacitors need not be of the same 
capacitance value as long as they are rated 
at a minimum of 150 working volts d.c. 
or higher. 

The magnetizing coil should be wound 
with at least #10 and preferably heavier 
wire. Four to seven turns of wire should 
be shaped roughly to the form of the work 
to be magnetized. 

Heavy Current. The king-size feed- 
through insulators are not really necessary; 

(Continued on page. 136) 
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A 
Tubeless 


Transistorless 


Code Practice Oscillator 


ERE’S a simple CPO that uses a neon 

tube relaxation oscillator. It operates 
without tubes or transistors and has 
enough output to drive a built-in loud- 
speaker. And if extra power is needed to 
serve a code class of a dozen or more peo- 
ple, output to an amplifier can be tapped 
off across the speaker voice coil leads. 

A case intended for use with a 3” meter 
movement serves as a housing for the unit. 
Such cases are obtainable with the meter 
holes already cut out, thus saving you con- 
siderable time and labor. A small square 
of perforated metal or metal window- 
screening can be placed behind the cutout 
to serve as a loudspeaker grille. 

It is convenient to use one of the so- 
called “Postlite’ neon indicators (manu- 
factured by the Drake Company) for the 
neon lamp oscillator; this is a plastic unit, 
threaded for panel mounting, with the 
neon lamp molded in. Or, you may prefer 
to use a standard NE-51 along with a 
socket assembly. 

Keying is accomplished by putting a 
key in series with the secondary winding of 
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the output transformer. The circuit shown 
werks nicely on 105 to 125 volts a.c. If it 
is used with d.c. power lines, or with a 90- 
volt battery, the selenium rectifier and the 
30-uf. capacitor should be eliminated. For 
power line operation, make sure that no 
part of the circuit is connected to the 
cabinet. 

No warm-up time is necessary—just plug 
in the line cord ane press the key. 

The potentiometer varies the pitch of 
the generated tone. Parts values given 
provide a variable-pitch control from about 
500 to 900 eps. If you want to experiment 
with a wider tone range, try other values 
for the .002-#f. capacitor and the pot. —30- 
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Transistor Topics 


By LOU GARNER 


os SCIENTISTS have long 
sought some electronic or electrome- 
chanical method for duplicating the basic 
functions of animal nervous systems. This 
goal has been brought a step closer to 
reality by engineers of the Bell Telephone 
Laboratories, who have developed a tran- 
sistorized circuit which simulates the func- 
tions of the biological neuron. As you may 
recall, the transistor itself was invented a 
little over a decade ago at these same 
laboratories. 

In case biology isn’t one of your strong 
points, the neuron is the basic “building 
block” cell of a human or animal nerve 
system, including the brain. This cell re- 
ceives electrical signals developed by re- 
ceptor cells sensitive to light, heat, or other 
stimuli and, in turn, delivers an electrical 
control pulse of fixed amplitude and dura- 
tion to other cells in the body. 


EXCITATORY INPUTS 
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The schematic wiring diagram of a sin- 
gle artificial neuron, designed by Bell scien- 
tist R. M. Wolfe, is given in Fig. 1. Using 
four p-n-p transistors, this circuit delivers 
Output pulses of standard amplitude and 
duration: if driven by a constant excitation 
signal or “stimulus,” it develops a train of 
pulses, with the pulse frequency or repeti- 
tion rate directly proportional to the in- 
tensity of the input Signal. 

As in a biological neuron, the input ex- 
citation must exceed a minimum threshold 
value; however, the circuit will integrate 
two or more input pulses, each of which is 
below the threshold value, and will “fire” 
on the combined signal. Provision is also 
made for applying an “inhibitory” signal 
which prevents the eircuit from responding 
to other inputs. This permits a group of 
cells to be connected together in such a 
way that a very strong signal applied to 
One ccll prevents the other cells from 
responding. 

The circuit simulates a biological neuron 
in still another way; immediately after 
responding to a signal pulse, its threshold 
level rises almost to infinity, so that it will 
not fire on additional input pulses for a few 
milliseconds. 


Fig. 1. Transistorized "nerve" cell circuit 
developed at Bell Telephone Laboratories. 


INHIBITORY fat oe a ee 


POPULAR ELECTRONICS 


Physically, the electronic neuron circuit 
is assembled on a 3” x 4” printed-circuit 
card designed for plug-in mounting. This 
simplifies the assembly of groups of cells 
into networks roughly analogous to nerve 
systems in animal and human organs. 

For example, several cells may be com- 
bined with photosensitive semicanductors 
to simulate simple functions in the cye’s 
retina. Here, the photocells take the place 
of the light-sensitive rods and cones found 
in the eve and serve as receptors for the 


EXT. ANT, 


Trt 


EXT GND, 


neuron circuits. As in the eye, some re- 
ceptors, known as “on” receptors, trigger 
the neuron only when the light intensity 
they receive is increasing; ‘off’ receptors 
fire only when the light is decreasing; and. 
finally, “during” receptors fire only when 
they are receiving a steady light. 

Some cell combinations have permitted 
flicker-fusion phenomena to be duplicated. 
Known as “persistence of vision” in the 
human cye, this causes a sequence or train 
of flashes to be seen as continuous illu- 
mination, It is this characteristic of vision, 
of course, that makes motion pietures and 
television possible. 

Eye nerve system operation is not the 
only bodily function that has been dupli- 
cated clectronically using transistorized 
“nerve” cells. Other experiments are being 
conducted with nerve system models sim- 
ulating the operation of the ear. 

The immediate goal of these experiments 
is to learn more about the funetioning of 
visual and auditory nerve systems and, 
more specifically, how the signals devel- 
oped by these systems are interpreted by 
the brain. The knowledge derived from this 
research may lead to better and more eco- 
nomical communication systems. On a 
long-term basis, it is conceivable that other 
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circuits may be designed which can dupli- 
cate the functions of every basic cell found 
in an animal’s body. 

If these “cells” are manufactured using 
the microminiaturization techniques dis- 
cussed in an carlicr column, it may become 
possible to assemble an electronic computer 
which duplicates the sensing and thinking 
processes of a human being. 

Readers’ Circuits. This month we are 
featuring another pair of those ever-pop- 
ular single-transistor receiver circuits. De- 
signed for reception of the AM broadcast 
band (550-1600 ke.), the circuit shown in 
Fig. 2 was submitted ty readers Jay Evil- 
sizer (2257 Fairway) and George Aspbury 
(2344 Fairway), Birmingham, Mich. Easily 


Fig. 2. Single-transistor receiver circuit for 
the 550-1600 ke. broadcast band submitted 
by Jey Evilsizer and George Aspbury. 


Fig. 3. Reader Peter James, WV6éCVT, 


contributed this short-wave receiver circuit. 
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assembled in a single evening from stand- 
ard components, this receiver, according to 
Jay and George, has better selectivity and 
sensitivity than is usually found in single- 
transistor sets. They report picking up 
broadcast stations up to 15 miles away 
with “ear-splitting’ volume, and without 
using an external antenna or ground con- 
nection. 

Referring to the schematic diagram, L/ 
is a ferrite antenna coil (Lafayette No. 
MS-330) and L2 is a variable loopstick 
(Lafayette No. MS-299). The on-off switch 
can be omitted entirdly if you prefer, since 
current drain is very low when the ear- 
phones are unpiugged. The receiver can be 
used with any moderate or high impedance 
magnetic earphones. Neither layout nor 
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lead dress should be critical, and you can 
assemble a duplicate receiver on a mctal 
chassis, on an etched-circuit board, or in a 
small plastic case. 

In response to your many requests for 
simple short-wave receiver circuits, an- 
other such circuit is given in Fig. 3. Sub- 
mitted by reader Peter James, WV6CVT, 
(4801 Thor Way, Carmichael, Calif.), this 
set is designed for use with a moderately 
long outside antenna and a good ground. 
According to WV6CVT, he’s had good luck 
in picking up other amateur stations in 
Arizona and Nevada with standard 1000- 
ohm magnetic earphones. 

Capacitor Ci may be either a fixed mica 
or ceramic instead of the variable unit 
shown; a variable capacitor is preferred, 
however, as this permits “trimming” the 
antenna circuit for maximum sensitivity 
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Transistorized code practice os- 
cillator for the beginning amateur 
introduced by Heath in kit form. 


and selectivity. C2 is a standard 100-upf. 
tuning capacitor, but a 365-z#f. unit could 
be used. C3 is a 12- or 15-volt electrolytic, 
and Bi is a 9-volt transistor battery. 

Coils Li and L2 are hand-wound to cover 
the frequency range desired. WV6CVT in- 
dicates that he used standard 14”-diameter 
coil forms for each, with Li consisting of 
20 turns of No. 28 enamcel-covered wire 
close-wound in a single layer, and L2 made 
up of 14 turns of the same wire. Using a 
100-zef. tuning capacitor (C2), he found 
that Li provided coverage from 2.8 to 4.1 
me. and L2 from 4.1 to 7.8 me. If you 
wish to cover other bands, use more turns 
for lower frequency coverage, fewer turns 
for the higher frequency bands. 

In operation, either L1 or L2 is connected 
across C2, depending on the coverage 
desired. Signals picked up by the antenna- 
ground system are selected by the tuned 
circuit and detected by the 1N34A. The 
resulting audio signal is coupled through 
C3 to a common-emitter audio amplifier 
which, in turn, drives a pair of standard 
magnetic earphones. Depending on the 
exact characteristics of the transistor used, 
you may find that some experimentation 
with R2’s value will prove profitable; try 
values from 100,000 ohms to 1 megohm 
here, installing the one which gives maxi- 
mum gain. 

Pin-Point Your Troubles. Coyne Elec- 
trical School (1501 West Congress Park- 
way, Chicago 7, Ill.) is now publishing the 
latest in their series of “Pin-Point” books. 
Entitled Pin-Point Trunsistor Troubles in 
12 Minutes, this volume covers practical 
servicing techniques, and includes dozens 
of easy-to-use trouble-shooting charts. Al- 
though the book’s major emphasis is on 
techniques of value to the serviceman and 
technician, experimenters and gadgetcers 
will find the methods described valuable 
in “debugging” their experimental projects. 

Items of particular interest are a tran- 

(Continued on puge 134) 


Personal-sized six-transistor receiver now 
available from Argonne features push- 
pull output to its built-in PM loudspeaker. 
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GROUND, GROUNDS, AND GROUNDED 


HY ts a good ground so important? 

Why are some circuits grounded and 
others not grounded? What is the physical 
and electrical meaning of the ground sym- 
bol when it appears in a diagram? 

Grounding actually means making an 
electrical connection between a piece of 
equipment or circuit and the earth, thus 
bringing the connected point to the earth’s 
neutral potential. There are many ways of 
accomplishing this. The most common way 
is by connecting the equipment to a cold 
water pipe by means of a wire and a metal 
grounding clamp. 

Why specifically a cold water pipe? Well, 
a cold water pipe gues directly to the out- 
side water line which is buried in the earth. 
A hot water pipe is connected to a furnace 
or hot water heater and is not a direct 
ground connection, 

Another way of making a ground con- 
nection is by connecting the equipment to a 
metal rod which has been driven deep into 
the earth. The metal rod is called a ground 
rod and, to be effective, should go at least 
cight feet into the ground. A properly in- 
stalled ground rod is shown in Fig. 1. 

If you check your TV antenna, you may 
find that a ground rod is part of the in- 
stallation, as is a lightning arrestor. Should 
lightning strike the antenna, it would find 
an easier path through the lightning ar- 
restor to the ground rod, and thus into the 
earth, than through your house. 

A Good Ground. Whether or not a 
ground is “good” is determined by the 
amount of ohmic resistance between the 
ground rod, or other means of grounding 
used, and the carth. The less this “carth 
resistance,” the better the ground, The ac- 
tual resistance measurement is made with 
an instrument called a megohmmeter 
which applies a high voltage to a resistance 
and then measures the current flow. 
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There are many factors that determine 
the earth resistance. Some of the more im- 
portant are: 

1. Moisture content of the soil surround- 
ing the grounding element. 

2. Composition of the soil. For example: 
clay is a good contact. rock a poor one. 

3. Temperature of the soil. 

4, Size, shape, and number of the ground- 
ing clements buried in the carth. The more 
clement area in contact with the soil, the 
better the ground. 

Circuit Grounds. The ground in an elec- 
trical circuit is the circuit's electrical refer- 
ence point. Normally when something is 
“above” ground, it is positive, since the 
negative side of the circuit is usually 
grounded. There are times, however, when 


_———— GROUND LEAD TO HOUSE AND 
LIGHTNING ARRESTOR. 
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GROUNC CLAMP 
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Fig. 1. Ground rod sys- 
tem of grounding is good 
if the rod is driven well 
into some moist earth, 


the positive side is grounded, as in some of 
the new 12-volt automobile clectrical sys- 
tems. In such cases, the potentials would be 
considered negative or below ground. Be- 
fore installing mobile equipment in a car, it 
is important to determine whether the posi- 
tive or the negative terminals of the bat- 
tery are grounded. 

When a circuit is grounded and the cir- 
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cuit diagram shows various parts to be at 
ground potential by the ground symbol, it 
means, in effect, that these parts are elec- 
trically connected. This is generally done 
by using the chassis as a common ground- 
ing point and then connecting the chassis 
to an external ground. 

Equipment is grounded as a safety meas- 
ure as well as for proper operation of the 
circuit. If a ground connection is made to 
the chassis, possibility of shock through 
contact with the chassis is eliminated since 


ORIVEN ELEMENT OF ANTENNA 


COMMON CONNECTOR FOR 


GROUND PLANE WIRES ALL GROUND PLANE WIRES 


INSULATOR 


GROUND LEAD 


EARTH GROUND 
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Fig. 2. Ground plane system is use- 
ful when an antenna must be installed 
at a distance from an external ground. 


both you and the chassis are at “ground 
potential.” 

There are some circuits, in which the 
chassis is “hot,” 
grounded. A common example of equip- 
ment which should not be grounded is the 
typical a.c.-d.c. table radio. The instruc- 
tions which come with these sets generally 
state, “Caution: Do not connect a ground 
wire to this set.” Since you may have either 
ground potential or 117 volts a.c. on the 
chassis (depending on which way you insert 
the a.c. plug into the power line), these 
inoffensive-appearing little sets should be 
handled with due respect, and never be 
operated outside of their insulated cabinets 
without taking proper precautions. 

Grounds and Antennas. An antenna is 
nothing more than a conductor whose spe- 
cific job is to radiate or receive electro- 
magnetic energy. Very often in ham radio 
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the same antenna serves for both trans- 
mitting and receiving through the use of a 
switching arrangement. In this discussion 
we shall limit ourselves to the role that the 
earth, or ground, plays in the functioning 
of the antenna system. 

Although antennas are sometimes dis- 
cussed without taking the earth into con- 
sideration, we cannot ignore the earth. 
When the antenna radiates electromag- 
netic energy, the earth acts as a reflector 
for energy which is directed in a downward 
direction. These waves are reflected back 
by the earth and combine with the waves 
which have been radiated directly from the 
antenna. 

If the reflected wave and the direct wave 
are in phase, that is, if their maximums 
and minimums ccincide, they tend to 
strengthen cach other. If they are out of 
phase, or do not coincide, the refiected 
wave weakens the direct wave to the point 
where, if the two waves are 180° out of 
phase, cancellation occurs. The way the 
two waves combine depends to a large ex- 
tent on the relationship of the antenna to 
the ground beneath it. Is the ground a good 
conductor or a poor conductor? Is it 
rocky? Is it wet or dry? Is the antenna 
high above the earth? All of these factors 
are important. 

Currents are induced in the earth by that 
portion of the radiated wave which travels 
along the ground and is known as the 
ground wave. Valuable energy is dissipated 
into the earth by the ground wave and 
every attempt is made to keep ground- 
wave losses to a minimum. Fewest losses 
occur when the wave travels over ground 
which is a good conductor. This is the rea- 
son many commercial stations place their 
antenna systems near water or marsh 
lands, the water or wet earth being a much 
better conductor than dry earth. 

Where this physical placement is not pos- 
sible, in order to make the ground around 
the antenna as conductive as_ possible, 
metal rods or mesh screens are buried near 
the surface of the earth. They extend about 
one-half wavelength to either side or ra- 
dially around the antenna. The actual 
height of the antenna then becomes its 
height above this ground screen. 

Many times it is practical to mount a 
vertical antenna on the roof of a building 
at an inconvenient distance from a good 
grounding point. A ground system is still 

(Continued on puge 141) 
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OR the DX’er who can resist the temp- 

tation of a shady hammock and a mint 
julep, a dial-spinning session on the higher 
frequency bands may provide good hunting 
during August. The summer months are 
usually the slack season on the lower fre- 
quencies, from the broadcast banc upwards 
to around the 49-meter band (540 to 6300 
ke.). Thunderstorm activity causes fre- 
quent static, which cuts long-distance log- 
ging in those ranges. The static is much 
less on the higher frequencies. 

There are those brave souls, however, 
who will ignore the heat and static, and 
continue to tune the various bands and 
faithfully send in monthly reports. But re- 
gardless of whether you are a hammock- 
swinger or a dial-spinner, the late summer 
is about the best time for you to overhaul 
your installation. With a new DX season 
in the immediate offing, you should have 
every piece of equipment and all accessories 
in top operating condition. 

Check Your Equipment. The receiver 
and other vacuum-tube equipment should 
have a complete tube check. This includes 
preselectors, crystal calibrators. Conelrad 
monitors and any test or maintenance 
cquipment, as well as your transmitter, if 
you are a licensed operator. All tubes found 
to be low in operating efficiency should be 
discarded. If your receiver is operating 
much below normal operating efficiency, it 
might be a good idea to have it thoroughly 
overhauled and aligned. You might con- 
sider returning the receiver to the manu- 
facturer for this work; be sure to write 
for shipping instructions first, however. 

The next step is to check all the wiring. 
Have all electric plugs in good condition; 
replace those that are faulty. Extension 
cords and other wiring should be kept off 
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the floor where possible. Don't permit any 
wiring to be placed under rugs where it 
could become a fire hazard. 

Check your antenna and ground connec- 
tions to the recciver. Make sure that the 
wire is bright and clean where the insula- 
tion has been removed. If it is dirty, it 
can be cleaned by gently scraping it with 
a pocket knife or a piece of emery cloth. 

Check the lead-in connection to the an- 
tenna itself. Be sure cach splice is soldered. 
And make certain that the ground wire 
connection to the grounding pipe is clean 
and tight. 

By all means protect your equipment 
with a lightning arrestor. Another safety 


of 


Royston Lawson, WPE4EB, 
Murfreesboro, Tenn. DX's on a Hal- 
licrafters SX-99 and has &? coun- 


tries logged. His antenna is a 
50’ leng wire running north-south, ' 
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feature would be to install—or have in- 
stalled—a master switch which, when 
switched to “Off,” would immediately cut 
the power from all equipment. 
Short-Wave Stationery. Check your 
supply of report cards and sheets (avail- 
able from your Short-Wave Editor at no 
charge) and other necessary items such as 
logbooks, station listings and reference 
books, and note paper of course, so that 
you'll be ready to begin a new season of 


DxX’ing. Your Editor also has available 
high-voltage decals, an amateur radio ref- 
erence sheet, a DX log, and a leaflet ex- 
plaining preferred methods of sending re- 
ports to stations. There is no charge for 
any of these items. 

If you are running low on correspondence 
stationery, such as report forms, letter- 
heads, envelopes, or QSL’s, make sure you 
have your Short-Wave Monitor call letters 
printed on them when you reorder. If you 
have not yet received your own call letters 
and Short-Wave Monitor Certificate, you'll 
find the registration form and instructions 
on page 139. Your own call letters on your 
correspondence will help identify you and 
your station. 

Incidentally, the Short-Wave Monitor 
Registration Program being run by Popv- 
LAR ELECTRONICS is fast becoming a project 
of major importance to SWL’'s. With over 
ten thousand SWL’s already registered, the 
project is giving the short-wave fraternity 
the distinction it has long deserved, and 
promises many worthwhile advantages. 

An Achievement Award program is being 
planned to give outstanding DX’ers formal 
recognition of their skill and experience in 
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digging out the rare ones. The details are 
now being worked out. Every SWL who 
registered for a Short-Wave Monitor Cer- 
tificate will be cligible. If you have not yet 
sent for yours, don’t delay. 

Broadcast Station Books. The Foreign 
Broadcast Information Service has a set 
of four books available for the DX’er that 
is an excellent source of station listings. 
These four books may be purchased in 
Whole or in part. They are known as 


The listening post of Don Beebe, 
Seattle, Wash., features a Halli- 
crafters SX-99 and an RME DB-23. 
WPE7AT's antenna is 60’ long and 
50’ high; he also uses a 15’ vertical. 


“Broadcasting Stat:ons Of The World” and 
the Catalog number is Pr 34.659 :957/pt 1 
(to pt 4). 

All known radio stations in broadcasting 
service are listed as follows: in Part 1 ac- 
cording to country and city (316 pages), 
$1.50; in Part 2 according to frequency (245 
pages), $1.50; and in Part 3 according to 
station name or slogan (110 pages), $1.25. 
Part 4 lists FM and TV stations (124 
pages), $0.75. All stations outside of the 
Continental United States are included. 

Orders for these books should be ad- 
dressed only to the U. S. Government Print- 
ing Office, Division of Public Documents, 
Washington 25, D. C. 

Current Reports. The following is a 
resume of the current station reports. At 
time of compilation all reports are accu- 
rate. Stations often change frequencies 
and/or schedules with little or no advance 
notice. Please send all reports to Hank 
Bennett, W2PNA, Short-Wave Editor, P.O. 
Box 254, Haddonfield, N. J., in time for 
them to arrive by the tenth of each month. 
All times shown here are Eastern Standard 
and the 24-hour system is used. 

(Continued on puge 142) 
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READY FOR A AS a Bee ceils FORCE ret 


The Air Force pilot is a man of many talents. He is, first of all, 


FLYIN ala RT a master of the air—and no finer exists. In addition, he has a 
background in navigation, airborne electronics and engineering. 


GRADUATE 
THEN FLY 


U.S. AIR FORCE 
AVIATION CADET PROGRAM 


Then, too, he must show outstanding qualities of leadership, 
initiative and self-reliance. In short, he is a man eminently 
prepared for an important technological future in the new 
Age of Space. 

Find out if you can qualify for training as an Air Force pilot. 
Paste the coupon below on a postal card and mail it now. 


MAIL THIS COUPON TODAY 

Aviation Cadet Information, Dept. M1 P-98 

Box 7608, Washington 4, D. C. 

Please send me details on my opportunities as an Aviation Cadet in the U. S. Air Force. 
Iam a U.S. citizen, between the ages of 19 and 26% and a resident of the U.S. or 
possessions. 


Name. = College. 
Street ie Se 
City. ; Zone___State___ 
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HEATHKIT 


do-it-yourself kits put top 
quolity within easy reach 


With absolutely no previous experience or knowledge of electronics 

you can assemble your own HEATHKIT hi-fi system, Ham 
Station, test equipment or marine gear. Easy to understand step- 
by-step instructions, along with large pictorial diagrams, guaran- 
fee your success —and you save Vz or more on the highest quality 
equipment available today at any price! 


STEREO EQUIPMENT CABINET KIT 


A thing of beauty as well as utility, this stereo equipment 
cabinet ensemble houses your complete stereo hi-fi system. 
It consists of a stereo equipment center flanked by two 
stereo speaker enclosures. ‘The kit is supplied with mounting 
panels pre-cut to accommodate Heathkits and interchange- 
able blank pancls are also furnished. The pre-cut panels 
accommodate the Heathkit AM-FM Tuncr (P'T-1), Stereo 
Preamplifier (SP-2), and Stereo Record Changer (RP-3-S), 
The changer slides out smoothly for easy record loading. 
Convenient record and tape storage space is provided. 
Ample room is provided in the rear of the center cabinct 
for a pair of matching Heathkit amplifiers from 12 to 70 


$149 watts. The sterco wing speaker enclosures are open-backed, 
Spb re copia a CABINET: KUT cloth-grilled cabinets designed to hold the Heathkit SS-3 
each =~ Model SE-1M (mahogany) or similar speaker enclosures. The cabinets are available in 
thn AU 1e2 IBS) beautifully grained 34” solid core Phillipine mahogany or 
$3.9% Aare enqeiaonae select birch plywood suitable for the finish of your choice. 
Model SC-1BR (birch—right end) Entire top features a shaped edge. Hardware and trim are 

Relais eae Model on utara Shay of brushed brass and gold finish. 


Model SC-1ML (mahogany—lett end) 


SHOHHHHH ESE OHOOSEHROOH OH OEOEOOE REESE COCO OHE EHO E OEE EEO EEEEEEEEO OOOO EEE O OOOO OOO OO OOLS 


MODEL MF-f 
$76» 


DIAMOND STYLUS 
HI-Fi PICKUP CARTRIDGE 
Get the most from your LP microgroove rec- 
ords. Designed to Heath specifications by 
Fairchild Recording Equipment Corporation, 
the MF-1 is onc of the finest pickup cartridges 
on the market today. Shpg. We. 1 Ib. 


ENJOY A wit ee fe 

HOME HI-FI BL 

SYSTEM NOW! ? SS 
cm] 


PAY LATER... 


TRADITIONAL 
Model CE-2T (mahogany) 


CONTEMPORARY (not shown) 
Model CE-2B (birch) 
Model CE-2M (mahogany) 


435, 


CHAIRSIDE ENCLOSURE KiT 


Put your entire hi-fi system right at your fingertips with 
this handsome enclosure. Available in cither traditional or 
contemporary models and constructed of beautiful vencer- 


at surfaced plywood suitable for the finish of your choice. It is 
Heath’s convenient Time Payment Plan allows designed to house the Heathkit AM and FM Tuners (BC- 
Jou to buy all of your hi-fi components right 1A and FM-3A), the WA-P2 Preamplifier, the RP-3 
acay,..and pay for them in easy installments. Record Changer, and adequate space is provided for any 
Only 10% down on purchases of $55 or more. Heathkit amplificr designed to operate with the WA-P2. 
Send coupon today for FREE Heathkit cata- All parts precut and predrilled for easy assembly. Shpg. 
log with full time-pay details. — Wt. 46 Ibs, 
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NEW 
HEATHKIT EA-3 


$99 


Ld 
NEW! 14-WATT HI-FIECONOMY AMPLIFIER (EA-3) 


From HEATHKIT audio labs comes an exciting new kit 

. New Styling. New Features, Brilliant Performance! 
Designed to function as the “heart” of your hi-fi system, 
the EA-3 combines the preamplifier and amplifier into one 
compact package. Providing a full 14 watts of high fidelity 
power, more than adequate for operating the average 
system, the EA-3 provides all the controls necessary for 
precise blending of musical reproduction to your individual 
taste. 


Build it in 
one Evening 


HEATHKIT SS-2 
$3.99 


“BASIC RANGE" HI-Fi SPEAKER SYSTEM KIT 


With performance comparable to speakers costing many 
times more, the SS-2 employs a Jensen 8” woofer and 
compression-type tweeter to provide total frequency re- 
sponse of 50 to 12,000 CPS. Shpg. Wt. 26 Ibs. 
ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the 
SS-2 into handsome consolettc. Shpg. Wt. 3 Ibs, No. 91-26. $4.95. 
BASIC FIR MODEL: same as SS-2 except constiucted of non- 
premium plywood without trim or grille cloth. Shpg. Wt. 26 Ibs. 
Model SS-3. $34.95. 


Bi 


yas 
HIGH FIDELITY FM TUNER KIT 

The thrills of FM entertainment are yours at budget cost with this 
handsomely styled tuner. Featuring broad-banded circuits for full 
fidelity and better than 10 microvolt sensitivity for 20 db of quicting, 
the FM-3A pulls in stations with clarity and full volume. Shpg. 
Wt. 8 Ibs. 


ae W-7M 94% 


“EXTRA PERFORMANCE” HI-FI55 WATT AMPLIFIER KIT 
Offering full fidelity at less than a dollar per watt, the power output 
of this remarkable amplifier is conservatively rated at 55 watts from 
20 CPS to 20 ke with less than 2% total harmonic distortion through- 
out this entire range. Shpg. Wt. 28 Ibs. 


HEATH COMPANY 


yee 


Benton Harbor, Mich, 


erect FM-34 "20" ‘ 


HEATHKIT PT-1 
$899 


MONAURAL-STEREO 

AM-FM TUNER KIT 

This professional quality 16-tube tuner offers 
you outstanding AM, FM or stereo AM/FM 
performance at minimum expense. Features in- 
clude individual flywheel tuning and auto- 
matic frequency control. A multiplex jack is 
also provided. Shpg. Wt. 24 Ibs. 


: COKCHCHOHOEEOHEECECECEC EOE HE EHOEEEOSECEOECLE 
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HEATHKIT SP-2 
- $56§® 


MONAURAL-STEREO (two channel mixer) 
PREAMPLIFIER KIT 


anne 


Control your entire stereo system with this 2- 
channel preamplifier. A remote balance con- 
trol with 20’ of cable allows balancing the 
stereo system from listening position. Shpg. 
Wt. 15 Ibs. 


HEATHKIT TR-1A $qg°s 


Includes tare deck, tape recorder electronics, 
microphone and roll of blank tape, 


HIGH FIDELITY 

TAPE RECORDER KIT 

Whether making your own recordings or play- 
ing pre-recorded tapes you'll enjoy the many 
fine features of this tape recorder kit. Included 
are fast forward and rewind functions and 
choice of 74% or 3% IPS tape speeds. Printed 
circuit boarcls simplity assembly. Shpg. Wt. 
24 Ibs. 


HEATHKIT RP-3 


594% 


{stereo model RP-3S $74.95) 


AUTOMATIC HI-FI % 

RECORD CHANGER KIT 

Combining the convenience of an automatic 
record changer with true turntable quality the 
RP-3 obtains full fidelity from your hi-fi and 
stereo records while treating them with the care 
they demand. A “turntable pause” feature pre- 
vents records from dropping on moving turn- 
table or disk. Plays at 334%, 45, 78 and 16 
RPM. Shpg Wt. 19 Ibs. 


(Has. 
A Subsidiary lof Bepaton Inc. 
ce 
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HEATHKIT 


HEATHKIT TX-1 


$734% 


"APACHE" HAM TRANSMITTER KIT 


Features 150 watt phone input and 180 watt 
CW input. Provision for single-sideband trans- 
mission using the SB-10 External Adapter. 
Shpg. Wt. 110 Ibs. 


eee ~CCCOCHHHHEHOESOOOEOOO® 


| HEATHKIT RX-1 
$9 74% 


“MOHAWK" HAM RECEIVER KIT 


Covers from 160 through 10 meters on 7 bands 
with an extra band calibrated to cover 6 and 
2 meters using a converter. Outstanding SSB 
reception. Shpg. Wt. 66 Ibs. 


SCCOCHHS ESSE EEE EHO OHH EHH OLE ECE HOO OOS 


SINGLE SIDEBAND 
ADAPTER KIT 
A compatible plug-in 
adapter unit for the 
“Apache”? Transmitter, 
the SB-10 covers 80, 40, 
—- 20, 15 and 10 meter bands. 
; Produces USB, LSB or 
HEATHKIT SB-10 DSB signals, with or with- 
5B9% out carrier insertion. Shpg. 


We. 12 Ibs. 


eee oereoeesroocoerere 


HEATHKIT DX-40 
$§4% 


PHONE AND CW TRANSMITTER KIT 


Providing phone and CW operation on 80, 40, 
20, 15, and 10 meters, the DX-40 features 
built-in modulator and power supplies. Shpg. 
Wt. 25 Ibs. 


C0 cece ee Be COCO COCO OOOO OEE EOO OO ERE 


HEATHKIT MP-1 
$4,495 


MOBILE POWER SUPPLY KIT 


Furnishes all power requirecl to operate both 
MT-1 Transmitter and MR-1 Receiver from 
12-14 volt battery. Delivers full 120 watts con- 
tinuously or 150 watts intermittently. Kit in- 
cludes 12’ battery cable, tap-in studs for battery 
posts, power plug and 15’ connecting cable. 
Shpg. Wt. 8 Ibs. 
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Mobile Fun! With all New 
Heathkit Mobile Ham Gear 


a 1 
| ca Lad HEATHKIT MR-1 


aor 9 


COMANCHE" MOBILE HAM RECEIVER KIT 


Handsome styling, rugged construction, top quality com- 
ponents and economy are all wrapped up in the “Comanche”. 
It is an 8-tube superhetcrodyne recciver operating AM, CW 
and SSB on the 80, 40, 20, 15 and 10 meter amateur bands. 
Operates from 12 volt car battery through the MP-1 Mobile 
Power Supply. Can be converted in minutes to a fixed station 
unit by using an AC power supply. Shpg. Wt. 19 Ibs. 
< ase 


MOBILE ACCESSORIES 
Quality 5” PM speaker in rugged steel 
case with mounting brackets. Heathkit 
AK-7. $5.95. Shpg. Wt. 4 Ibs. 
Mobile base mount holds both trans- 
mitter and receiver. Universal floor 
mounting bracket. Heathkit AK-6. 
$4.95. Shpg. Wt. 5 Ibs. 


“CHEYENNE"’ MOBILE HAM TRANSMITTER KIT 


The fun and convenience of mobile operation are yours with 
the compact and efficient “Cheyenne” Transmitter. Featur- 
ing high power with minimum battery drain, the unit pro- 
vides up to 90 watts phone input and covers 80, 40, 20, 15 
and 10 meters. Featured are a built-in VFO, modulator, 
4 RF stages with a 6146 final amplifier pi network (coaxial) 
output coupling. The “Cheyenne” is designed as a com-. 
panion to the “Comanche” recciver and is powered by the 
MP-1 Power Supply. Shpg. Wt. 19 Ibs. 
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HEATHKIT VHF-1 


$1599 


“SENECA VHF HAM TRANSMITTER KIT 


General, technician or novice class hams wishing to extend 
transmission into the VHF region will find the “Seneca” 
ideal. A completely self-contained 6 and 2 meter transmitter, 
the VHF-1 features up to 120 watts input on phone and 
140 watts input on CW in the 6 meter band. Included are 
controlled carrier phone operation, built-in VFO for both 
6 and 2 meters, and four switch-selected crystal positions. 
Shpg. Wt. 56 Ibs. 
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ETCHED CIRCUIT 
VTVM KIT 


World’s largest selling VT'VM, 
the V7-A measures AC voltage 
(RMS), AC voltage (Peak-to- 
peak), DC voltage and resistance. 
Features 7 AC (RMS) and DC 
voltage ranges of 0-1.5, 5, 15, 50, 


HEATHKIT T-4 


5] ges 


150, 500 and 1500. In addition VISUAL-AURAL SIGNAL TRACER KIT 

there are 7 peak-to-peak AC Doubling as a utility amplifier, test speaker, or 

ranges of 0-4, 14, 40, 140, 400, substitution transformer, the T-4 represents an 

1400 and 4000. Seven ohmmceter outstanding buy. Traces RF, IF and audio 
HEATHKIT V7-A ranges are provided. Battery and signals in AM, FM and transistor-type radios. 

$9595 test leads are included with kit. Sapg. Wt. 5 Ibs. 

Shpg. Wt. vi Ibs. DOKSHHHEHESHEHSHSHHHHHHEHHCEHROEHH FHS OHHH OE EHEHE 
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wre # TUBE CHECKER KIT 

; ‘ An invaluable aid to servicemen, 
the TC-3 tests for open, short, 
leakage, heater continuity and 
quality of all tube types com- 


HEATHKIT SG-8 


$19 


ee monly encountered in radio and 
; TV servicing. Checks 4, 5, 6 and 
HEATHKIT TC-3 7-pin large, 7 and 9-pin miniature, RF SIGNAL GENERATOR KIT 
$3.9% 7-pin sub-miniature, octal and Aligns RF, IF and tuned circuits of all kinds. 
loctal tubes and pilot lamps. A Provides extended frequency coverage in five 
blank socket provides for future bands from 160 kc to 110 mc on fundamentals 


and up to 220 mc on calibrated harmonics of 
the fundamental frequencies. Shpg. Wt. 8 lbs. 
Tv PICTURE TUBE TEST ADAPTER SOHHESCHHHEEHTEHOCHSHESEHCHEDESCEOEHHHEOOEH OO ES 
For use with TC-3 or earlier model 
Model 355. TC-2. Includes 12-pin TV tube socket, 
4 cable. Octal connector and data. 


No. 355. Shpg. Wt. 1 Ib. $4.50. 


tube types. Shpg. Wt. 12 Ibs. 
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“PROFESSIONAL" 5” 
DC OSCILLOSCOPE KIT 


Offering complete versatility, the 


OP-1 features DC coupled ampli- IN-CIRCUIT CAPACI-TESTER KIT 
fiers and also DC coupled CR 


i tone Check capacitors for “open” or “short” right 
tube unblanking. Triggered SweeP in the ae Detects pee capacitors on 
circuit operates on internal or cx- 50 mmf up and checks shorted capacitors up to 
ternal signals and mav be either 20 mfd. Checks all bypass, blocking and cou- 

HEATHKIT OP-1 AC or DC coupled. Transformer” pling capacitors of the paper, mica and ceramic 
S 95 operated power supply has silicon =‘ types. Shpg. Wt. 5 Ibs. 
179 diode rectifiers. Shpg. Wt. 34 Ibs. SCHSCCSHHHEHEHEEHOOHSHHEHHDOHOHEOHECHOE 


“GENERAL PURPOSE" 
5” OSCILLOSCOPE 


Ideal in servicing as well as rou- HEATHKIT TO-1 
tine laboratory work, the OM-3 | 6% 
features wide vertical amplifier 

frequency response, extended 


sweep generator operation and TEST OSCILLATOR KIT 
improved stability. Vertical re- 


3 Sane Provides fast and accurate selection of test fre- 

sponse is within £3 db from 4 quencies most used by servicemen in repairing 

HEATHKIT OM-3 CPS to 1.2 mc. Sweep range and aligning modern broadcast receivers. Five 

$39% covers 20 CPS to over 150 kc. fixed-tuned frequencies ire quickly selected for 
Shpg. Wt. 22 Ibs. trouble-shooting. Shpg. Wt. 4 Ibs. 


HEATH COMPANY = 


; A Subsidiary jaf Daystrem, Inc. 
Benton Harbor, Mich. 
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add that “extra” 
speaker 


HEATHKIT US-1 


$750 
12” UTILITY SPEAKER 


This high quality auxiliary speaker offers many 
possibilities in audio, radio and TV work and 
will handle up to 12 watts with a frequency 
response from 50 to 9,000 CPS +5 db. Speaker 
impedance is 8 ohms and employs a 6.8 aunce 
magnet. Shpg. Wt. 7 Ibs. 


6 TRANSISTOR PORTABLE 


HEATHKIT BR-2 


5] §% 


(less cabine’) 


Complete Engine 
“Tune-Up’’ Facilities! 


NEW 


BROADCAST BAND RADIO KIT 


Fun to build, and a fine receiver for your home. 
Covers complete broadcast band from 530 to 
1600 ke. Built-in 5144” PM speaker and rod-type 
antenna. Transformer operated power supply. 
Excellent sensitivity and selectivity. Shpg Wt. 
10 Ibs. 

Cabinet optional extra: No. 91-9A. Shpg. 
Wr. 5 Ibs. $4.95. : 
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HEATHKIT $g95 


HEATHKIT AK-1 IA-1A 


$995 


MICROPHONE ACCESSORY KIT 


Useful in countless applications, this kit consists 
of a rugged high fidelity crystal mike and three 
holders; a mike stand adapter, a lavalier neck- 
band and desk stand. An 8’ cable with phone 
plug is included. Shpg. Wt. 1 Ib. 


CRYSTAL RADIO KIT 
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check 
engine RPM 


ELECTRONIC TACHOMETER KIT 


Easy-to-build and simple to install. Operates 
directly from the spark impulse of any 2 or 4 
cycle engine with any number of cylinders. 
Operates on 6, 8, 12, 24 or 32 volt DC systems 
and is completely transistorized. The easy-to- 
read indicator shows RPM from 500 to 6,000. 
A calibration control is also provided. Shpg. 
W. 4 Ibs, 


HEATHKIT TK-1 
$935 


Always say you saw it in—POPULAR ELECTRONICS 


112 


Fun for the 
whole 
family 


HEATHKIT XR-1P 


$99% 


RADIO KIT 


This easy-to-build portable radio offers fun and enjoyment for the 
whole family. Features 6 transistors, large 4” x 6” PM speaker for 
“big-set”’ tone quality, and built-in rod-type antenna. Uses standard 
size “D"’ flashlight cells for extremely long battery life (between 
500 and 1,000 hours). The modern molded plastic case with pull- 
out carrying handle is two-tone blue with gold inlay and measures 
9" L. x 7” H. x 34” D. Shpg. Wt. 6 Ibs. 


EPCS OESOOOOOSOHHHOEHSHSESHOHHOHOSSOEHHHHOOHHH COLD ED 


ELECTRONIC 
IGNITION 
ANALYZER KIT (1A-1A) 


Just clip the two test leads to 
Operating engine (400 to 5,000 
RPM) and check condition of coil, 
condenser, points, plugs and wir- 
ing. Shows cither primary or 
secondary circuit patterns, parade 
or superimposed secondary pat- 
terns. Shpg. Wt. 20 lbs. 


MODIFICATION KIT for LA-t Models: 
Provides switch selection of pri- 
mary and secondary circuit pat- 
terns, or, choice of parade and 
superimposed secondary patterns. 
Shpg. Wt. 2 Ibs. 

Heathkit MK-6......... .$4.95 
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Let your boy 
learn radio 


HEATHKIT CR-1 ps 


Any youngster interested in radio or electronics will enjoy building 
and using this fine litle crystal receiver. Frequency coverage is 
from 540 to 1600 ke. A scaled germanium diode is used for detection 
—no critical “cats whisker” adjustment. 
Measures 6” L. x 3” W. x 24%" D. Shpe. Wt. 3 Ibs. 


POCO OCHHH HOHE HEOEHEHOEHHSS OHHH HHSESEEHO OLE EEE SCEOESEOEHEOD 


Headphones included. 


COMPLETE TOOL SET 


‘This handy tool kit provides all the 
basic tools required for building any 
Heathkit. Includes pliers, diagonal? 
sidecutters, screwdrivers, and solder- 
ing iron with holder. Pliers and side- 
cutters are equipped with insulated 
rubber handles that provide protec- 
tion from electrical shock. All of the 
tools are of top quality case hardened 
steel for ruggecdt duty and long life. 
Shpg. We. 3 Ibs. 


MARINE CONVERTER KIT 


Charge your 6 or 12 volt 
batteries at dockside even 
while your boat’s electrical 
system is in use. Provides up 
to 20 amperes continuously 
for charging 6-volt batteries 
or 10 amperes continuously 
for charging 12-volt bat- 
HEATHKIT teries, regardless of type. 
HEATHKIT DF-2 MGs Charging current is continu- 
$6,995 $3.35 ously monitored by a 25 am- 
pere meter. Shpg. We. 16 Ibs. 


POSH HSEHOOEEHEEHHOODESHHSOEHES HEHE EH OOS 


2-BAND TRANSISTOR MARINE BATTERY CHARGE 

RADIO DIRECTION FINDER KIT INDICATOR KIT 

Economically powered by 6 standard flashlight cells, the DF-2 pro- See at a glance the exact 

vides you with a completely portable 6-transistor standard and percentage of charge in your 

beacon band receiver of unusual quality and performance. Covers boat batteries. Checks from 

the beacon band from 200 to 400 ke and broadcast band from 540 to 1 to 8 storage batteries in- 

1620 ke. A tuning dial light is provided for night operation. Large stantly. Operates on 6, 8, 12 

4” x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 Ibs. or 32 volt systems. Note: for 
mounting on non-ferrous HEATHKIT Cl-1 

POSS SHEHSHSSHEHSHHEHSHSHEHHEHEHEHSHHEHEHHEHSEH OHHH HHEHHHHEH EEO OEOE metals or wood only. Shpg. ae 
Wt. 3 Ibs. 
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HEATHKIT PC-1 


$9435 


12 VOLT POWER CONVERTER KIT 


REATAKLT FD-1-6 
Ht) 


Household electricity right on your boat or in your automobile is FUEL VAPOR DETECTOR KIT 
yours with this 12-volt power converter kit. Operate your radio, Protecting against fire and explosion on your 
electric razor, lights, etc., directly from your 12-volt boat or car boat, the FD-I indicates the presence of explo- 
battery. Power rating is 125 watts continuously and 175 to 200 watts sive fumes and shows immediately if it is safe to 
intermittently. Note: not recommended for record players, tape start the engine. The kit is complete including 
decks, power tools or radio transmitters. Shpg. Wt. 8 Ibs. spare detector unit. Shpg. Wt. 4 Ibs. 


Free Send now for latest Heathkit Catalog 
describing in detail over 100 easy-to-assemble 
kits for the Hi-Fi fan, radio ham, 
boat owner and technician. 


COMPANY BGBENTON HARBOR 10, MICH. 


Ny aoa 
pioneer in ez a subsidiary of Daystrom, Inc. 
do-it-yourself ? 
electronics Send latest Free Heathkit Catalog. 


All prices and spc citica- NAME 
tons subject to change 
without nolice. Please in- 
clude postage on orders to 
be shipped parcel post. ADDRESS 
20% deposit is & quired on 

all C.0.0. orders.All 

prices are NET F.0.B 

Benton Harbor, Mich.. and Gui; ZONE STATE 
apply to Continental U.S. ee 
and Possessions only, 


QUANTITY KIT NAME MODEL NO. PRICE 


wr ee 75 
! 
! 
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Cornelius Cathode, electronics misfit, Percival Prod paid no heed, 


Saved up his dough and bought him a kit, To where he placed the meter lead, 
Did away with instructions; "For beginners," said he, To where he set the meter switch, 
“I know what I'm doing, just watch me and see." Red or black, no matter which. 
He finished in jig time, plugged the thing in. Now pity poor Pere who repents his sin, 
Smoke, fire and sparks burned off his smug grin. With the meter needle wrapped ‘round the pin. 


Poems by U N Pp oO Pp U LA R Cartoons by 


“Harris. ELEC RO i IC Kohler 


Timothy Twerp was most astounded, A wizard at wireless named Wallace McGee, 
When what he thought was—WASN'T grounded. Never thought he'd be caught by the old FCC; 
In fact, one could say, he was really transfixed But to his surprise, they received him quite well. 
With his thumb on pin 3 of a live 6Lé6. Unlicensed, his choice was a fine or a cell. 
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Learn Radio-TV Electronics 
by Practicing a 
at Home In 

Spare Time 


Without Extra Charge 


You Get special NRI 
kits developed to give ac- 
tual experience with 
Redio-TV equipment. 
You build, test, experi- 
ment with receiver or 
broadcasting circuits. 
Keep all equipment. 


Hove High Pay, Prestige, Good Future as . 
a Skilled Radio-TV Electronic Technician MybiMa tC LU Be TC ly 


People look up to and depend on the Technician, Successful Ca reers in Radio de 


mare than ever before. His opportunities are 
great and are increasing. Become a Radio-TV 
Electronic Technician. At home, and in your 
spére time, you can learn to do this interestir.g, 
satisfying work—qualify for important pay. 

A steady stream of new Electronic products 
is increasing the job and promotion opportuni- 
ties for Radio-Television Electronic Techni- 
cians. Right now, a solid, proven field of oppor- : 
tunity for good pay is servicing the tens Of  studic tngr., Station KATY Has All the Werk He Can Do Has Good Part Time Business 


ili isi 1 a ‘I am now Studio Engi- ‘I have repaired more ‘Early in my training I 
millions of Television and _ Radio sets Ow Re neer at Television Sta- than 2,000 TV and Radio started servicing sets 
use. The hundreds of Radio and TV Stations tion KATV. Before en- setsa year. NRI training Now have completely 

i i i } rolling, I was held back certainly proved to be a equipped shop I is 
on the air offer interesting jobs for Operators i 8 ood foundetion.”"’ H.R, the backbone of my prog- 


by limitation of a sixth 


and Technicians. rade pouce onion y sores: Milledgeville, res = Ae HEAT, Ta- 
More Money Soon—Make Sancuez, Pine Bluff, Ar Jeorgia coma, Washington 
SEE OTHER SIDE 


Fixing Sets in Spare Time j Cut Out and Mail This Card—No Stamp Needed 


NRI ‘students find it easy and 
pro-itable to start fixing sets for 


frieads a few months after en- | Sample Lesson and edb 


roll.ng, pick up $10, $15 and 
“i Eincrsity 7 


more a_ week extra spending i Both Sent FREE 
is Produced 4} 


money. Many whostart in spare 
f 
: a OLDEST & LARGEST HOME STUDY J RADIO-TV SCHOOL | for Electronics | 
| 


tim2 soon build full time cl | 
Television businesses. 
Act Now—See What ° dftiecnsas 
%, NRI Can Do for You | ational INadio Institute hanes eee 
NRI has devoted 40’ Dept.6 , Washington 16, D.C. Ce 
years to developing sim- | Please send me sample lesson 0’ your Radio-Television } ates 
aed ag! training » Training and Catalog FREE. ‘No salesmar will call.) Qpportunl 
== \ methods. j Ae 
You train 


at_home, | Ne — Age nf TELEVISION ‘a 


learn by = =| 
| lea | 
doing. | Address.____..--.-.--22- 22-22-22. 22-- 22 --e-- ve ELECT if 
NATIONAL 
RADIO i noe 
INSTITUTE : 
[ » eyes Weh.16,D.¢. City..... eee tee Zone. State on, ’ 
a a y 8 | ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL ss 


NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in InterestlTe .eePastarst Work 


YOU BUILD AC-DC F YOU BUILD This 17 Inch 
Superhet Receiver > @ Television Receiver 


if 
NRI Servicing Course includes all - As part of your NRI course you can get all 
needed parts. By introducing defects P compunents, tubes. including 17” picture 
you get actual servicing experience tube. to build this latest style Television 
practicing with this recviver; get 

@ modern receiver. 7 = actual practice 
Learn-by-doing. \ on TV circuits 


YOU BUILD Vacuum Tube 
YOU BUILD Voltmeter 


Broadcasting Transmitter Use ete carn ents act 


As part of NRI Communleations Course fixing neighbors’ sets: 
Kee build this low power Transmitter, bring to life theory 
learn commercial broadcasting operators’ ou learn from 
methods, procedures. Train for your FCC } YRI’s easy-to- 
Commercial Operator's License. understand texts. 


For Higher Pay, Better Jobs 
Be a Radio-TV Electronic Technician 


Servicing Needs oe Train at Home the NRI Way 


— More Trained Men Famous for Over 40 Years 


Portable TV, Hi-Fi, Tran- ry NRI is America’s oldest and largest home study 
@ sistors, Color TV are mak- 4 Radio -Television school, The more than 40 
ing new demands for J. E. Smith, years’ experience training men, the outstanding 
trained Technicians. Good Founder reputation and record of this school—benefits 
opportunities for spare you many ways. Successful graduates are everywhere, in 
time earnings or a business small towns, hig cities. You train in your own home, keep 
ofyour own, Enjoy prestige. your present job while learning. Let us send you an actual 
lesson, judge for yourself how easy it is to learn. 


No Experience Necessary —NRI Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricity or 
Radio to understand and succeed with NRI Course. 
Clearly written, illustrated NRI lessons teach Radio-TV- 
Electronic principles. You get NRI kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage-free card may be one of the most important acts 
of your life. Do # now. Reasonable tuition, low monthly 
payments available. National Radio Institute, Wash. 16, 0.C, 


Broadcasting Offers 


Satisfying Careers 


4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Police, 
Two - Way Communica- 
tions are growing fields. 
Trained T'V-Radio Opera- 
tors have a bright future. 


FIRST GLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 


NRI Course Easy to Works on Color TY 

Understand SEN changed 
“Opened my own my whole life. If 
shop before re- I had not taken 
ceiving diploma. the course, prob- 
Iamindependent ably would still 
in my own busi- be a_ fireman. 
ness. P. struggling 
Cressry, Stock- along.” J. F. ME- 
ton, California. LINE, New York. 


See Other Side 


BUSINESS REPLY CARD 


Na Pastage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 


SAMPLE LESSON 
64-page CATALOG 


3939 Wisconsin Avenue 


Washington 16, D.C. both FREE 


PAKS 
FOR 


1,000,000 Radio-TV Parts 
Free-For-All Sale! 


Ist Pak 2nd Pak 

DISC CONDENSERS 30 for 88¢ FREE 

GERMANIUM DIODES 6for88t FREE 

TRANSISTOR SOCKETS 6 for 88t FREE OF OUR 
% $15 GEIGER COUNTER TUBE 1 for 88+ FREE 
* POLY BOXES 10for88¢ FREE MOST 

TRANSISTOR PRINTED CIRCUITS I5for88s FREE POPULAR 

MICA CONDENSERS 50 for88¢ FREE 

PLUG 'n RECEPTACLES 50 for 88t FREE KPOLY-PAKS 


%& STARRED ITEMS ON A WHILE-THEY-LAST BASIS AT THIS ‘‘2-for-1'* PRICE, SUPPLY LIMITED! 


POLY-PAK OF YOUR CHOICE 


WITH EVERY $8 ORDER—above ''2 for I” Paks can apply 


POLY 7 During Lektron’s 4-Week 


2 TRANSISTOR VARIABLES: an 10 ELECTROLYTICS 20 ARTISTS BRUSHES JEN 3-SECOND TIMER 
x 2" shaft. Dua ENS =f ‘ re rise: sizes Maks Be Hee Sl 
368, amt. Rw ab Reg. 88¢ PETC 3 ise Ker S12 88¢ : ce Row: a yes Soy 88¢ ees Mis. Seen. pen ae 88¢ 
60 RADIO-TV KNOBS 
4 OSCILLATOR COILS Assid. colors, insulation | Some B RCASELUGNJACK La in eae 
Miniature, transintor, Covers BBg — worth’ 81 ea. 2'ibs. Nex. BBg Sasa, tunes phim," BBE Gg N NS LNAE ENS Me 88¢ 
s. Reg. 00. . ae 2 2 
A 3 TRANSISTOR XFMRS 16-END WRENCH SET 60 TERMINAL STRIPS $25 SURPRISE PACK! 
andi, Mnlgencineetretee: Ree BB¢ Ts Lan ct is & oB8¢ holder tine ike Un gtne SO BBE ers caN CBR 
: sizes, Rey. $2.50. ‘ 
carota 1, 4 gTO,ONEMATTERS yp, $2 ColLS cHones 7-SCREWDRIVER SET 
ia a ea Henle ale | eaeOn resis- 88¢ le Gra ae 1S. + 88¢ tte handles. 2 Ib. Lis 88¢ 
27.00, : 
POWER TRANSISTOR P-N-P ance Nienon same aoe 40 SUBMIN!I COND’SRS 
1OW rating; for audio, auta, R8 dlos. ¢ For transistor, nin ted ours 88 
other Uses too, Her, STO, COS cunt w 1 ib. Reg. § ¢ 
35 POWER RESISTORS 
5 35 TWO-WATTERS WOW. 5 to SOW. to 16,000 70 HI-Q RESISTORS 
fee ene incl, If 7. 88¢ fumes. Pine vtsy too! 3 Ibs. 88¢ OSU Geet Tomes: gBg 
s : cow, 5 2S. 
B a . $13. 
000-999 COUNTER 40 H!-Q CONDENSERS penta cana 
penser Hoole Sule aL es vente PANES Gupte lain NPO's, 88¢ 3 
Ors, — et a ae ! f O. 5. 
55. Bb¢° tee pelsing HOBBY BENCH VISE F =] E E ] 
5 ROLLS MICRO-WIR Clamp_ type. Fils lables, 
12-HR. "'SPACE"” CLOCK 2240 Uru 32: for Cransly- BB too. Stecli 1 Ib. 88¢ a 
Powered tv penlite battery. ter. sub-mini clreuits. 2 Ib. ¢ , 
eo Hobhytsts, “note! BBg 300-FT. HOOKUP WIRE FULL YEAR’S 
diy SARLROOESTIENS oy Gimtat aaesire He | | SURECTIPriON 
SUN BATTERY oA oehradliusevcien ke lar Oot d EK , 
Similar to famed KEM. 1” Bg TOORTIALET WATTERS to LEXTRON’S 
JOUR gle SP: MINI- RADIO KIT ” Assid. salue hepa resis: “FAMILY SHOPPER” 
‘ HEARING AID PHONE Tara iicen anes Hiisdes ete tors. fuel. 50+. Hee. & 2, 88¢ ELECTRONICS « TOOLS 
ryslul, W,cord set & plu. w/instrucuuns. 1 1b. Reg. E NOVELTIES 
Rez. 85. 88¢ yh ; “F 88¢ 30 MOLDED COND’S'RS OM TS RaUSEHANES 
4 OUTPUT XFMRS Av Mle once eaten ties scruente Wl oa Bag Write Today! 


sisters. “One 88¢ 2 Ibs. 


ray pots, forms. 3 Ibs. 


eas ate, dhs. Rex. 88¢ dens 


10 ROTARY SWITCHES 


4 POWER WOOD BITS Assia. saps. Ho dbs. ley 
POSTAGE STAMP MIKE 5 A Bx ae we 4 3500 PCS. HARDWARE 
Crystal, font B.000 crn. BBG Bs Fumento Sa: nae 1". BB¢ Siz. 88¢ x | f Myishers, ete. 88¢ 


40 PRECISION RESISTORS 
Carbon, wow Wide saniely GO CONDENSER SPCL! 
iy 2 


ee a BBS ee nat eee 
' ! 
1 2.thawsisron FS SURPRISE GIFT rhoek IN-1 DRILL BIT 75 RESISTOR SPECIAL 


quails tat SDS CS, ‘ 88 WA tee aston. carbon. Sar iible, 
ne FREE WITH ; 


40 TUBE SOCKETS 


Lote began wet te mie 


sek nek 


iinet "ty | FREE! 


ua 
drs: hand or power drills. bios Uspes. 3 Ms. Worth 
Bik 88¢ 


su 
70 TBLR COND‘NS’RS ee SUBMINI RESIST’RS F 
Mohlesdac tote yatest EVERY ORDER! Tip OAR en SEAS OME ya crahimene accra 
tae eins toons a ine 88¢ itawite Ta mess ner So 88¢ AM iudlitanalady cases, Katt 88¢ 
WIRE STRIPPER 10 TUBULAR ELECTROS : 5” HOBBY SPEAKER 10 VOLUME CONTROLS 
Ras as, es DAP ee Asche ro z vss a, “ar raclies  aiade reset sone aWiailehies Sy as 
Se RM BBE CREM Mane SAGs Leen ey ieee BRE Sa Tegan man het Bly 


131-133 EVERETT AVE. 
CHELSEA 50, MASS. 


ORDER BY BLACK-TYPE HEADLINES, i.e., 
[How TO ORDER 30 DISK CONDENSERS 88¢ 
State price with cach item. Send chuck of MO. inctuding sufficient postage; 
excess returncd. C.0.D. orsters, 25% down: rated net 30 days. INCLUDE 


POSTAL ZONE in address. (Canada postayc. 48c Ast tb.; 28¢ ca. add'l Ib.} IFK RON 
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By 
JOHN T. FRYE 
W9EGV 


Carl and Jerry 


Away From It All 


ULY was melting into August; and Carl 

and Jerry, sitting on the latter’s front 
steps watching the advent of another hot 
summer day, were becalmed in the Dog 
Day Doldrums. 

“You know, Jer,” Carl remarked, as he 
brushed the palm of his hand pleasurably 
back and forth across the close-cropped, 
dew-wet grass beside the steps, “lately I 
get the feeling we’re hitting the electronic 
kick a little too hard. It’s reached the point 
where we aren't interested in anything un- 
less it’s somehow mixed up with wires, 
tubes, transistors, batteries, and so on. 
Electronics is the most fascinating thing in 
the world, but I don’t want to become a nut 
about it—or about anything else, for that 
matter.” 

“Me, neither,” Jerry promptly agreed; 
“and I think, too, that we're getting a little 
far out on the subject of electronics. The 
other day I caught myself walking along 
the street reading the signs and mentally 
tapping them out in Morse code.” 

“Brother, you’re sicker than I thought! 
You're just about ready to be fitted for a 
white jacket with the wrap-around sleeves. 
We better act fast. Let’s pack up our gear, 
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grab our bicycles. and go for an overnight 
camping trip up along the river; and let’s 
not take a single thing electronic, or even 
electrical, with us.” 

“Not even a flashlight?” Jerry queried. 

“Not even a flashlight,” Carl said firmly. 
“We'll use candles. And the first one who 
mentions electronics has to pitch the shel- 
ter and do all the cooking. Let’s make like 
electricity hasn’t even been discovered 
yet.” 

“It’s a deal,” Jerry said as he grasped 
Carl’s wet hand. “Get your part of the 
camping stuff and let’s get going.” 


HE BOYS had done this sort of thing 

often enough in the past so that a mini- 
mum of preparation was necessary. An 
hour later they were pedaling past the city 
limits sign with all the needed gear con- 
tained in two neat bundles fastened to the 
luggage carriers of the bikes. 

They soon turned off on the quiet tree- 
lined river road and cycled leisurely along 
the shaded tunnel formed by the arching 
limbs. Now and then they stopped to watch 
huge leather-back turtles sunning them- 
selves on the rocks or to drink from a cool 
spring that bubbled up through the lime- 
stone. Even so, when the sun was directly 
overhead they were several miles from 
home and were beginning to look for a 
camping site. 

After they had vedaled briskly up a steep 
incline, Carl braked sharply. 

“How’s this?” he asked as he looked 
down at the river twisting and turning 
below. “We'll get any breeze that’s blowing 
up here, and the mosquitoes won't be as 
bad as they are down close to the water. 
We can pitch our shelter over there in the 
grove of trees where we can’t be seen from 
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the road and whcre we can look right down 
on the river. This bluff must be the highest 
place for miles. What a spot for a six-meter 
rig!” 

As soon as the words left his lips, Carl 
realized what he had done; and he glanced 
quickly at Jerry in the hope that his chum 
had not noticed the slip. No such luck! 
Jerry’s round face was wreathed in a bland 
smile as he leisurely got off his bicycle, sat 
down on the ground, and leaned lazily back 
against the trunk of a big tree. 

“Well, you brought up the forbidden sub- 
ject,” he drawled; ‘so get with it. I think 
YH take a nap while you pitch the shelter. 
When that’s done, you can get some dinner. 
I'd like three or four eggs, well basted, and 
several slices of crisp bacon. Open a can of 
pork and beans, too. When it’s all ready, 
wake me; but do it gently. I startle easily.” 

“Do you suppose a dash of cold water 
right in your smirking face would startle 
you?” Carl growled as he began unrolling 
the light, waterproof shelter. Jerry re- 
Iented, though, and cut and sharpened tent 
stakes while Carl was laying out the tent. 
Then he gathered firewood and had a good 
fire going by the time the shelter was up. 

After dinner the boys made everything 
shipshape in their camp and then rested an 
hour before going for a swim. The river be- 
low the bluff on which their tent was 
pitched was quict, crystal-clear, and just 
about shoulder-deep, with a sandy bottom 
free of holes and step-offs; it was a good 
safe place to swim. Carl and Jerry spent 
the whole afternoon playing in the river 
and exploring the shallow caves worn into 
the base of the cliff by the water. 

When the trees on the bank began throw- 
ing long shadows far out across the mirror 
surface of the river, the boys changed out 
of their swimming trunks and made their 
way back to camp. The exercise had given 
them wolfish appetites, but they took time 
to prepare a good nourishing supper that 
was no less appetizing for being smoked, 
slightly scorched, and seasoned with wood 
ashes. 

By the time the tin pans had been 
thoroughly scoured and put away, the sun 
had gone down—aflter setting fire to a few 
small clouds drifting in the western sky. 
Darkness closed in rapidly. The boys kept 
their lite fire going by alternately feed- 
ing it with pieces of broken branches. It 
was strange how the camp site that looked 
so friendly and inviting in daylight sud- 
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GET MORE WORK 
OUT OF YOUR 
OSCILLOSCOPE 


Learn to service 
ANY radio or TV 
faster ... with the 
handiest instrument of all! 


Here, its a big 2nd edition, is 
THE beok that reaily shows you 
aow to ase ost loscapes! 
Clearly as A-B-C. MODERN 
OSCILLOSCOPES AND THEIR 
USES cells you exactly when, 
where and how, You learn to 
locate etther AM oor FAM radio 
iw television troubles in a jiffy. 
Tourh realignment jobs are made 
that tells you easy. No involved mathematics! 
what you need to know [Ey try cetuil is clearly explained 
about ‘scopes! from making connections to ad- 
justing cirenit) components and 
sefling oscilloscope controls, And 
you learn to analyze patterns fast and REGIE! 
Includes Jate-t data om use of ‘scope: in industrial electronics, 
teaching, atamic energy work plus decails on quantitative meas 
urements the slickest method of ditgnesing many color TV 
troubles and aligning sets properly. Over JOO pages and over 
400 clear pictures. Dozens of pattern photos make things doubly 
clear. Trice only $6.50. U-e coupm for 10-day free trial. 


DON'T THROW OLD RADIOS 
AWAY! 


This giant book shows 
exactly how to fix them 
... without a lot of 
previcus experience! 


Just look up the hew-to-do-it) data on 
that old cadie you want to fis! 
Four times out of 5 this giant. 3%- 
744-page Ghirardi RADIO TROUBLESHOOTER & 
Tell. 
what is likely to be causing the trouble... shows how to 
fix it. Covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using il. even 
beginners can easily fix ald set. which might otherwise be 
thrown away because service information is lacking, With a 
few simple repairs, most of these old sets can be made to 
operate perfectly for years to come. 
Included are common trouble symptoms and their remedies for 
over 4,800 models of old honce, auto radios and record changers: 
Airline. Apex, Arvin. Atwater Kent. Belmont, Bosch, Bruns- 
wick, Clarion, Crosley, Emetson, Fada. G-E. Kolster. Majestic. 
Motorola, Phileo, Pilot, ROA, Silvertone, Sparton, Stromberg 
and dozens more. Inctudes hundreds of pages af invaluable 
old time tube and component dats. service short cuts, ete. 
Price $60.95 10-day free trial. 


m= = me PRACTICE 10 DAYS FREE! =» om om 


pound, 
HANDBOOK gives exactly the information you need. 


J bcrt. Pe-a9, RINEHART & CO., INC, 
232 Madison Ave., New York 16, N. Y. 


OUTSIDE U.S.A.—Aud 50¢ to vac Pook. ca hh with order only. ff 
Same 10-day return priviicye with money refunded. 


EP send nookis cheeked below for fee examination Tn 10 days, ] 
Towoill cather send pro shawn pli. postancr en return baaks 

| Destpaid gil owe moti. | 
{ MODERN OSCILLOSCOPES + RADIO TROUBLESHOOTER’S 

| AND THEIR USES. $6.50 HANDBOOK, $6.95 I 
SAVE! Sond cash woth etdet aad we pak pester. Same 10s 

| day cetunm porikene. ] 

WteNnine ie ecm are cheek Oe een tee in '] 

i] SUMMA Sas Bea teqrs Secakets ACY Tek sik aN UG HE he ae Le ee EHD | 

; ESE AVN STAT Pe a 8 ee IN i 

Vas 


119 


120 


SHIPPED ON 


Model CT-1 


AN ABSOLUTE ’"MUST’ FOR 
EVERY SERVICEMAN! 


Here is an in-circuit condenser tester 
that does the whole job. The CT-1 ac- 


tually steps in and take 
al! other in-circuit condenser testers 


E fail, The ingenious application 
dual bridge principle gives the CT: 
tremendous range of operation. . - + 


in-circuit checks: 
w Quality of over 80% of all condensers 
even with circuit shunt resistance pres- 
ent... (leakage, shorts, opens, intermit- 


tents) 
vy Value of all condensers from 200 mmfd. 
to .5 mf 


Model CTL — 


electrolytic condensers 
housed in sturdy 


v Quality of all 


(the ability to hold 2 charge) 

wv Transformer, socket and wirin: leakage hammertone fin- 

capacity ' : 5 ish stee! case $ 50 
complete with Net 
test leads 
SIZE: W-6” H-7" D-3%4" 


out-of-circuit checks: 


f all condensers » shorts, opens and inter: 


v Quality of 100% 0 . » (leakage, 
mittents) 

y Value of all condensers from 50 mmfd. to .5 mfd. 

y Quality of all electrolytic condensers (the ability to nold a charge) 

wv High resistance leakage up to 300 megohms 

yw New or unknown condensers . + - transtormes, 

ing leakage capacity 


socket, component and wil 


try © Multi-color direct 
d value .-- {in-circuit 
of circuit capacity and 
or sensitive to over 300 
s e Electronic eye 
jsolated power line 


e Ultra-sensitiv 
scale precision 
or out of circui 
circuit resistance © 
megohms ¢ Cannot damage 
balance indicator for even greater accuracy @ 


IN-CIRCUIT RECTIFIER TESTER 


Model SRT-1 


Checks all power rectifiers 
in-circuit whether 
SELENIUM, GERMANIUM, 
SILICON, etc. 


with the growing. 
pactness, portability and jow price, 


manufacturers are re 


more to pro: > 
employing elenium, 


icon power rectifiers. 


for an in= ret tester is 
greater ghan ever. 


£ SRT-1 CHECKS ALL POWER 
RECTIFIERS IN-CIRCUIT AND QuT- 
OF CIRCUIT WITH 100% EFFECTIVE: 
NESS FOR: 


v Quality ~ Fading ~ Shorts v Opens 
vy Arcing ~ Life Expectancy 


ow 
tifier 


Model gRpt-1—housed 
in sturdy hammertone $ 50 
finish steel case com: size: W-8" ye D-3¥e" 

plete with test leads Net 

SPECIFICATIONS 
fi 500 ma. (selenium, 
es of power rectifiers rated from 10 ma. to 
* necks a rticor, etc.) poth in-circust OF out-of-circuit. 
e@ Wit! not blow fuses even when connected to 4 dead short. 
meter e-*+ sensitive yet rugecd- 


te multi-color 


e@ Large 3” highly aceura 
jrcuit and ov 


@ separate meter scales for in-¢ 
e@ Cannot damage of over heat rectifier bein 


Just clip SRT-1 test lead 
i 


t-of-circuit tests. 
g tested. 


ls across rectifier under test night 
n 


in tifier from circuit. 


_ ane, rs t 
SIMPLE 1¢ peas po re and get an instant indication on the 
OPERATE easy-to-read three-color meter scales. ++ * 


Always say 


APPROVAL 


MINI-CHECK TUBE TESTER 


Model MC-1 


A Real ECONO =m 
MULTIPLE SOCKET qT 
TUBE TESTER without 
sacrifice in ACCU- 
RACY, SPEED or VER- 


SATILITY : @ i 
Here is a i ® € 
tester denireat toe niet tinted es a 


b 

pudeets, Although low in price it 
Boast unique circuitry that , 
nee yeu to check over 600 tube 
tion Rat ts nee Bde ears ets 
pone 2 eeds others in its 


Mode! MC-1 
C-1 — hoi i 
sturdy wrinkle finan sen 


50 


case 
$3950 sewn 
Net H~82" 
0-2%”" 


SPE 
- Checks emission, eb erat a = a) 


S Covers S, series-string TV tube as regulators, auto 12 plate vo 
O24: es-string tl S, Ras regulators, 
2 
t, 


hi-fi and forci; 
hifi and forcign tubes © 3 selti 
Employs d tings enable a t 
ynamic ca est of any tube in 
tess than 


D’Arsonval t 
fs ype meter — thode emissi 
tivity means more mite accurate type Apa bea principles @ 312" 
g phosphor bronze WUbe conkete wee ene e... its greater sensi 
e sockets @ Combinaticn longer life @ 17 iene 
fas and short j 
jewel 


indicator @ 9 filamen tions @ ndy tube chart contained in special bac 

ent 

Positions @ Handy tube chart tained i 

compartment @ New tube listings furnished periodically at no cast Oe- 
e 


nd leakage of over 600 tube types 


tachable line cord 


these BONUS FEATURES 
..» fou 
in no other fow price tube ie 


Checks for cath 
Checks all secti ode to heater shorts 
with one fl ape hd multiple purpose Serene tar gas content 
able load contre! enables Hap ee — no ieee beste tubes 
ositivel oO get acc  Vari- 
y cannot become obsolete as eh pM a ad tubes 
aR LPT introduced. 


plus 


TRANSISTOR . 
TESTER a 4 


AN IN 
EXPENSIVE QUALITY IN 


aS 


ore and 
mo 
Sing transistor: manufac. 


Portab n 
aids, end car radios 73,in home 
trial’ devices, et amplifiers, indus 

: , s: 


SPE 
+ a PECIFICATIONS 
ear 38, 


akage, o; 
bd Checks 


Model Tr. 
I -2 — hi 
in sturdy hammertone 


finish ste 
eel ca 
plete with tea leas 


50 


Net 


524 


SIZE: W~6" HI D_ay, 
~3Me 


meter i 
ed for aia 


leads are 
terminal j 
chart that 


IMPORTANT 


you to chee 
i k all 
will be furnished pen type transistors 


EASY TO BUY IF SATISFIED 
see order form on facing page 


you saw it in—POPULAR ELECTRONICS 


Convince yourself at no risk that CENTURY instruments are indispensable 


ice without obliga- 
i k. Send for instruments of your choice wi bli 
F 0 R 10 DAY FREE T R i A L Ber ny item: for 10 days before your bay... only then, when: satisfied, 


-to- $s ments t dded. 
Pay in @asy-to-buy monthly install nts — without any financing or carrying charges a 
et y fe) pera te d 


NEW ss" foryeet VACUUM TUBE VOLT METER ‘: 


WITH LARGE EASY-TO-READ 6’ METER — 


featuring the sensational new MULTI-PROBE + Patent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe 


The VT-1 is a tremen in test equipment. With its unicue MULTI-PROBE it will do 
ail the jobs a V.T.V.M. Ihout the expense of buying additional probes, No longer do you 
have to cart around a i . lose time alternating cables or hunting for a mis- 
BE tip you can set it to do any one of many time- 
saving jobs. A Special holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


FUNCTIONS OUTSTANDING FEATURES 


@ Completely portable — self powered with long lite 
bc VOLTMETER | ke batteries — permits use everywhere @ New advanced 
1.5 volts full seate wilh ¢ 3 . Bentode amplifier circust assures amazingly low battery 
and give accurate reading Grain @ Large 6 400-microampere meter, many thimee 
i O25 Worts . Will measure low AGC an Tore sensitive than meters used in most VTVM cc 
blas voltages trom Laboratory accuracy performance — 2% of tail scale 
with Consistent labo on OC, 5% of full seate on AC @ Simplified multi cops 
Zero center provided for all balan casy- to-read 4-scale meter @ No heat operation assufes 
such as discriminator, 


T Peak-to-Peak measure- compensated attenator — a feature found only in costly 
AC VOLTMETER .. Pa a Hab) ae ieaien laboratory instruments @ Meter completely isolated — 
voltanes. video pulses, audio In hi-fi amplifiers, AGC byacticaily burn-out proot « Hand-crafted circuitry 
and cotor Tv Rating pulses Scale divisions are eliminates the service headaches of printed Circuitry @ 
easily read down to .1 volts Measures RMS at 1% resistors used for Permanent accuracy @ Separate 
1. 20th the circuit loading of a Vv OM Untike RF ground return for low-loss RF measurement Microe 
Most other V.T.V.M.'s there Is no toss in accuracy Phone type co-axial coanector Matching cover pro- 
On the lowest AC range tects instrument face — ‘Snaps on and off instantly. 


ELECTRONIC OHMETER 
te 1000 merohms ... scale divisions Sas enesi fT 9 SPECIFICATIONS 


tions in detail. 
color TV gating pulses, mixer output levels, t.F. 


Stage-by-stage gain and detector Inputs. 


i Mode! VT.1 — fully wired and 
down to each So. Voll measure resistance vase @ OC Volts — 0 to1 5/6/39/150/300/600/1500 volts Calibrated, housed In hand- 
Men feet Bea _ incaaac teenie ee pth @ AC Volts (RMS and Peak-te-Peak) — 0 to 3/12/60/300/1200 volts some hammertone finish stee) 
Condensers Ls Li @ Ohms — 0 10 a billion ahms, 10 ohms"center scale — Rul /10/100/1K /10K/ Case. complete with MULTI- 
100K/1M PROBE and thor. 
RF and LO-cap MEASUREMENTS . . . © RF — Peak reading demodulator supplied for use on all Of ranges ough instruction 
With these extra VT-5 functions you can measure @ Zero Center available en all DC volt ranges with zero at mid-scale Manual covering $ 50 
Voltares in extremely hig Mpedance circuits such @ Oecibels — trom —]0 Ob to +10/22 36/50/62 based on the Dom unit: ODb- ali the applica. 
as sync and AGC pulses, 4 ving Saw tooth voltages, (MW in 600 ohms Wet 
° 
e 


Impedance — 1] megohms OC. 1 megohm AC, 10 megohms lo-Cap 
Input Capacity — 130 mmtd. RMS, 250 mmid Peak-to-Peak, 25 mmfd. lo-Cap 


some _-FAST-CHECK TUBE TESTER = 


Simply set two Controls... insert tube . .. and press quality button to test 
pir \ any of over 700 tube types completely, accurately... iN JUST SECONDS! 
\ 


alt-backs ang (very 99 work 4nd are cutting 

by selling more tubes with very Ittie eflort. § “Dacks and increasing thelr dollar earnings 
~ See for yourself at n i 

chose the FAS T-CHECK above ati other tube testers ae aeite LSkInhY: 0 egaigegece ee 


ge?) PICTURETUBE TEST ADAPTER | 
@@ @@\_—_—INCLUDED WITH Fast.cHeck RANGE OF OPERATION 
& @ \ Enables you to check all an creeks dynamic cate 7 Oo, sates (types employing the time 
@® \ See new: enna 93% of ail tubes in use today, including the seers more than 


Newest series-string 


: : . Oz agic eye t 
Gegree type) for Cathode regulators, special Purpose hi-fi tubes and even foreign tutes? 
emission, sheets and tite Checks for inter-element shorts and leakage, a“ 
’ expectancy ... also to reju- ww Checks for gas content. 


venate weak piciure tubes wm Checks far Nife-expectancy. 


SPECIFICATIONS 


@ No time consuming multiple switchin ni i i H 

oncouventneny tester eee annovien Lacy y two settings are required instead of banks of switches 
located inside cover. New listings are added 
tion of multi-section tubes ang j 


SIZE: W—1459° H-11%" pg mounted on 


Protected against accidental burn-out Speciat 
Modet Fe.2 housed in hand. line voltage variation « 12 fil it 


ament pasitions « Separate as and sh. ‘ fat hi in tor 
rubbed oak carrying Case cCom: $6950 No shock hazards @ Long lasting etched aluminum panel, 5 4 short iewel indicators @ Line isolateg — 


plete with CRT adapter Net NOTE: The Fast-cheek Bositively cannot become obsolete Circuitry j J 
: om. ¥ tS enpenecered 
all future tune types as they come out. New tube listings are furnisheg Periodically at ne ete 


CONVENIENT TIME PAYMENT PLAN — no rinancine cuarces 


mms CENTURY ELECTRONICS CO., INC. 


INSTRUMENTS ARE R elt Avenue, Dept. 308, Mineola, New York 
SUARONTESDIEGR i CHECK INSTRUMENTS DESIRED hd RICA checked for 2 10 day tree trial. tf Satisthed 1 agece to pay 


{ } tallments as shown. If not 
i ter $34.50 ment within 10 days and the monthyy ins a shown. If not 

Model CT-t In-Circult Condenser Tes aALithe gowe gay 2nd the monttey installments 

Fhe ccteeraty tow EE hr ance tea aaReDy ioilier chiseton 1c edechitase’ GOR aN Be RO IRE OT SoneiNeine 
Model MC-t Mini-Check Tube Tc 3.80 | i : 
i & monthly for 5 months. charges added. 
tremely tow [fs $9.50 withln 10 days. Balance $ 
ye “i , , Model SRY-1 In-Circuit Rectier Tester tas (S50 
prices are made $4.50 within 10 days. Balance $5 monthly for ee Fak ; Lee oes 
i +2 Transistor Tester s 

Hesesee pera vaso, wikia 10 days. Balance $5 monthly for 4 reas 
you are buying di- Model VI-1 Battery Vacuum Tube Volt Meter ck ee 


$14.50 within 10 days. Balance $11 monthly for 4 months. 


rect from. the I fe Model FC-2 Fast-Check Tube Tester $69.50 


$14.50 within 10 days. Balance $11 monthly for 5 months. City F State 
Prices Net F.0-8. Mineola, N. Y. 


manufacturer. 
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TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


only 
Fs 


Thats right. Net, $7.50 per unit and $15 for UV com- 
binations, including ALL replacement parts. 90-day 
warranty against defective workmanship and parts fail- 
ure. Tuners repaired on approved, open accounts. Re- 
placements offered at these prices* on tuners not re- 
pairable: 

VHF 12 position tuner 

VHF 13 or 16 position tuner 

VHF/UHF combination 

UHF only .. 


* Subject to change 


Tarzian-made tuners are easily identified by 
this stamping on the unit. When inquiring 
about replacements for other than Tarzian- 
made tuners, always give tube complement . . . shaft 
length . . . filament voltage . . . series or shunt heater 
... IF frequency and chassis identification. Use this 
address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 


Att.: Service Dept. A, Tuner Division 
East Hillside Drive Bloomington, Indiana 


PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 


AM FM Television Broadcast Engineering 
Marine Radio Radar 


CHECK THESE FEATURES: Tuition $34 per mo., 
room & board $50 per mo. in dorm on campus. 
College operates 5 KW broadcast station. Students 
get on-the-job training at studios on campus, FCC 
license training with all courses. Well equipped 
classrooms & lah., am fm transmitters, radar & 
marine eqmt., television camera chain. experiment 
lab test eqmt. & other training aids. Our graduates 
in demand at good salaries. Free placement service. 
Have trained men from all 49 states. Approved for 
GI. Write to Dept. PE-8 for details. 


PORT ARTHUR COLLEGE Pert arthur 


Established in 1909 


MOBILE-FIXED CONVERTER 
POLICE © FIRE © CITIZENS’ BAND 
#3I5A is a practical converter for cimergency use, 
Rasily tustalled, Tuning range approximately |2 
MC in the 26-50 MC band—15 MC in the 152-162 
MC band. Designed for mobile or home use, 


Avallable crystal controled up to 54 Me, 
$18.95 

Also available erystal controlled up to 165 MC. 
$22.50 


ORDER TODAY or WRITE for LITERATURE 


__ KUHN ELECTRONICS 
20'GLENWOOD CINCINNATI.17, QHIO 


denly changed into a place filled with mys- 
tery and menace in the dark. 


As the little campfire flickered bravely, 
grotesque shadows Icaped and fell amid 
the surrounding bushes. The tall trees 
seemed to lean in and tower threateningly 
over the two boys. The deathly stillness 
was broken only by strange chirps and 
cries and the rustling of the fallen leaves. 

“Kinda spooky, ain’t it?” Carl said, as 
he hugged his knees and threw back his 
head to peer through the openings in the 
leaves at the stars twinkling overhead. 

“Yeah,” Jerry agreed. “I suppose those 
are squirrels and field mice we hear out 
there—” 

He was interrupted by the thud of a 
heavy body striking the earth somewhere 
out beyond the ring of light cast by their 
fire, and this was followed by what sounded 
like a muffled human curse. 

“Field mice are pretty b-b-b-big around 
here, aren’t they?’ Carl stammered in a 
hoarse whisper. 

Jerry didn’t answer. Attracted by some 
sound from the river below, he walked over 
to the edge of the cliff and looked down. 
Car] was right behind him, and as he looked 
over his chum’s shoulder a sound of sur- 
prise escaped him. A circle of bright white 
light was moving slowly along the surface 
of the water. 

“What do you know!” Carl exclaimed in 
a whisper; “underwater flying saucers!” 

Before Jerry could answer he was frozen 


122 Always say you saw it in—POPULAR ELECTRONICS 


(ras S remnyer mR ENE HERE 


TRU-VAC 


REMARKABLE TUBE VALUES AT 1950 PRICES 


ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED “TRU-VAC?” 
Typical TRU-VAC® Bargains! 


ys IS A PARTIAL LIST 6SN7GT . ALWAYS 30c 
Thousands More Always In Stock 6W4GT . ALWAYS 30c 
ora 3AU6 606 068 CHE 657 784 V2ATS 12$a7 36 
ow 3CS  6AB4 OBA §=66C16 78s V2at7 V28s7 38 
1a7cr 3BN@ 6AC7 = BCS CMS 786 «= 12AU6 —125K7 39/44 
pict 3626 Beara oBCE = 6CM7 7B7 12AU7 T2SN7GT 41 
1c6 3CB6 4AaGSs 6BD6 = 6CN7 70a VIAVe 12$G7 42 


1¢7 304 6AH4GT 6866 608 
Fa 354 oAHS6 OGFS oCRe 


7C4 \2av7laveGT 4] 
7CS  W2AKAGT 12WSGT 45 


VES 3V4 OAKS 6BGSG 6CS6 706 12Ax7 12x4 SOAS 
164 4BQ7A 6ALS Bue =66CUS 7C7 12027 1447/1287 SOBS 
wsGr 4858 6amM& 6836 6CU6 7s 1784 1486 SoCs 
m4 4827 6ANB BKS 606 7te 12BA6 = 1407 sole 
We6 4CO6 6AQS 4BK7 «ODES 6507 7E7 -178A7— 19 $6 
INSGT SAMB 6AQ6 = GBLTGT 6DG6GT 6587 7F7 «12806 N9AWAGT 57 
RS SANB 6AQ7 = 68N6 6006 614 7F8  «12BE6 «= 198G6G SB 
155 SATB GARS = 6BQEGT OFS ous 7G7128F8 19368 TVA 
114 SAVE 6ASS = 68Q7 OFS GT 77 «128H7 NTE 75 
yu4 SAZ4 OATS eare = SHO @GT 7N7 12606 © 248 76 
lus SBRE GAUSGT onsg = 6)4 Ox4 7Q7- -126R7—-252OGT 77 
12 516 BAUSGT BBY5G 6J5 OX5GT 757, «12BY7 26 78 
1X2 SR4 GAUG OBZ (66 6x8 7X6 -7CAS 7? 80 
qara = 3U4 6AUB 68770 «617 4Y6G 7x7 VICNS 4s 84/674 
20n4 SUB 6AVSGT 6C4 OKOGT 7A4/Xxt 7y4 1204 35A$ n723 
2C¥5 SV4G GAVE BCBG —6K7 7AS 7242S 3585 
3A4 SV6GT 6AWBS = 6CO6G ENT 7A6 V2Ag  V2K7 35cs 
BAS  $X8 = 6AX4GT 6CF6 «6607 7A7 V2Ae5 126 asw4 
SALS SY} GAXSGT 6CG7 654 7A8 Wzags 1207 aszs 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New* Allied A-1 Tubes Brand New 


Below Listed prices do not include dud, Add Additional $5.00 Deposit 
on tube sizes to 20"; on 21" and 24” tubes - $7.50. Depasit refunded 
immediately when dud is returned prepaid. Aluminized tubes - $4.00 
extra, 

Picture tubes shipped only to continental USA and Canada — All tubes 
F.0.8. Harrison, N. J. 


1OBPA «79H «= NGHPA F219 47CPA Gooey ISAPA tE19 TIAIPS 107% D0EPA 1839 
121P4 19.49 L6KPA VN E% 17GR4 1709 70CP4 1589 TIAMES 17-99 TIKPA 1839 
Van/Cpa 1199 V6LPA 1719 17HPA 1g 99 20004 b¥89 THAUS 
Wane Ne0e 168Pa 1199 


139 
ag 
a 
we 


21MP4 2239 
Dy 1R0e 


2OWPS 1749 2Z1AVPA 


V40R4 1219 FTAVPA S49 170Pa 43.09 FTAPA 2148 21AWPS 1740 2hwPe 17 49 ry 
VeGPa 16 OF +761 1149 17TP4 1699 ZIACPS 187% JERS 1729 2UxPa IF Ae 

a Tt oy 

Sang rin 


istrict 
S"GUARANTEE 2 
= Only TRU-VAC guarantees: 


free any tube- 
Ete replace fr Getentiverin 


iT mes 

Soe eee of 

date of purchase Thi 
ATTENTION QUANTITY USERS! En UU UU 
Big Discounts Are Yours ... Call or Write For Qur 1000 Tube “Private 
Lobel” Special! Attention Branding Dept. MGR, 
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 
TRU-VAC® PAYS YOUR POSTAGE 
On orders of $5 of more in U.S.A. and Territories. Send approximate 
postage on Canadian ond foreign orders. Any order less than $5 
requires 25c handling charge. Send 25% on C.0.D.'s, Aff orders subject 
ta prior sale. 
Complying with Federal regulations, the following statement appears 
in all Tru-Vac advertising: Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 


Write Dept. L For FREE LIST Of Other Tube 4 
| © Types and Products Sold By TRU-VAC® 
Electric Company : 


Harrison Avenue Box 107 Harrison, New Jersey Visit Our Huge Testing Dept. In The Heart 
HUmboldt 4-9770 Of Harrison, N. J.’s Electronics Industry 


is a 
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BIG MONEY 


_IN THE JJ CORNERS OF 
| THE WORLD! 


in TELEVISION, RADIO, 
ELECTRONICS, RADAR, SONAR 


ONLY CHRISTY OFFERS 
COMPLETE TRAINING! 
Investigate the Christy Complete 
Course. Why be satisfied with less? 
CTS Shop Method, Home Training 
makes learning easy. You learn by 
working with actual equipment. You 
receive Comprehensive training from 
the start. Can EARN AS YOU LEARN. 
You become qualified to open your 
own Electronics Repair business or to 
gain high pay as a TV, Radio, Elec- 
tronics, etc., 


Technician. 


Xou receive a Multi-Tester, Oscillator, 
Signal Tracer, Oscilloscope, Signal Gen: 
erator, Electronic Timer, | Regenerative 
Radio. * TV set (optionai) and othe 
valuable testing equipment. FREE BOOK 
and TWO FREE LESS. yours for the 
asking! No obligation, 


CHRISTY TRADES SCHOOL 


3214 W. Lawrence 
Dept. T-186 


Ave, 
Chicago 25, 111, 


CHRISTY TRAD 
3214 WwW, 


Please send me th FR 
PAYING LATER {rom "EAR 


ES SCHOOL, Dept. T-186 
Lawrence Ave., Chicago 2s, Il. 


EE BOOKS and SP, 
NINGS MADE WH 


eciat Form for 
LE LEARNING. 


HEAR MARITIME, 
ue GUARD, 


se CONVERTER 
easily installed/operates with your car radio 
Now you can extend the reception of your car radio 
to include the widely used frequency range of 1600 
to 3000 Kc. The Gonset Converter lets you switch 
instantly from standard broadcast to police broad: 
casts, ship-to-shore and ship-to-ship communica: 
tions, special weather and time broadcasts, and 
amateur frequencies of 1.8 to 2 Mc. Full-vision dial 
is precisely calibrated. Simple plug-in installation 
requires no soldering or technical knowledge.* Only 
3%" x 4" x 4", Aluminum case, hammertone gray. 
Model 3163... Only $29.50. , 
Write for free literature and 
name of dealer in your area. 
GONSET Division/Young Spring and 
Burbank, California. 


124 


.. ll 
Wire Corp., 
@USABLE OM LY ON 12-VOLT BATTERY SYSTEMS 


by the clutch of a huge hand on his shoul- 
der. 

“Be quiet!” a man’s voice whispered 
gruffiy. “I’m the game warden, and the 
light you see is on the boat of a couple of 
guys who are illegally spearing fish. I saw 
your fire and thought you boys might be 
connected with them until I sneaked up 
and heard you talking. I tripped over a root 
out there in the darkness and darned near 
broke my neck. Did you hear me?” 

“Did we!” Jerry quavered. ‘Mister, don’t 
ever sneak up and grab me like that again. 
If you hadn’t got a good hold on me, I'd 
have jumped right off that cliff.” 

“I’m sorry,” the warden said, “but I was 
afraid you'd call out or something and 
scare the giggers away. Now I’m going 
back to my car and radio for help. We’ll 
catch those two red-handed.” 

“We're going along,” Jerry announced. 
“You've spooked us until we’re afraid to 
stay here alone.” 


HE CAR parked along the road at the 

foot of the hill was easy to spot because 
its courtesy light was shining out the open 
door. 

“Oh, oh!” the warden exclaimed; “some- 
one’s been here. I never left that door 
open.” 

Someone had been there; and that some- 
one had ripped out the speaker from be- 
neath the dash, had broken off the little 
whip antenna protruding from the roof, 
and had stolen the distributor rotor from 
the engine. 

“The spearers did this,’ the warden said 
bitterly. “Those two are always armed and 
know I can't take them by myself. They 
wrecked my radio and crippled my car to 
make sure I don’t get help. The transmitter 
and receiver are locked up in the trunk out 
of reach, but their making off with the 
speaker and breaking the antenna puts 
both units out of commission anyway. Now 
they’re out there slaughtering all kinds of 
fish just for the fun of it—they only keep 
about one fish in ten they kill with the 
gig—and they’re laughing at me, knowing 
I can't do a thing about it.” 

“I'm not so sure,” Jerry said as he used 
the warden’s flashlight to peer beneath the 
raised hood. ‘You got any tools?” 

The warden unlocked the trunk and 
brought out a small tool box. 

“Here, Carl, use these pliers to cut a 
strand of wire from that old fence,” Jerry 
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Get top performance 
from. your hi-fi’system 
with this complete 


STEREO-MONOPHONIC: 


produced bythe editors of 
ELECTRONICS WORLD 


(another ZIFF-DAVIS publication) 


As a man who is seriously interested in hi-fi, you will certainly 
want to be among the first to take advantage of this new and 
important test record. It will enable you to know your system 
inside-out. As a result, your listening enjoyment will be even 


greater than ever before. 


Here are some of the questions 
this record will answer for you! 


Y How good is my stylus? Is it worn? 
Will it damage my records? 
What about my stereo cartridge? 
Does it have enough vertical compli- 
ance so that itt won't ruin my expen- 
sive stereo records? 

oY Is my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? 

VY What sort of standing waves do I get 
in my listening room? 


VU Are my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 


V How perfectly is my system 
equalized? 


What about separation? Is it 
adequate? 


You'll get on-the-spot-answers to these 
and many other questions when you use 
this Stereo-Monophonic Test Record. 
It’s the most complete test record of its 
kind—contains the widest range of es- 
sential check-points ever incorporated 
into one test disc! And, best of all, vou 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorough results you want — all 
checks can be made by car! 


As a man who is seriously interested in 
hi-fi, you can immediately see the ex- 
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traordinary 2-way value vou get from 
this special test record. First, it guides 
you in evaluating the quality of repro- 
duction your equipment now produces. 
Second. it specifies the adjustments 
necessary to get the best recorded sound 
vou have ever heard! Add up the ad- 
vantages! Check the special low price! 
This is easily the best value of the year 
for everyone who owns a hi-fi svstem— 
either monophonic or stereo! 


Special to 
our readers 
for only... 


Special Feawres of ELECTRONICS WORLD 
7” Sterea-Monophonic Test Record 


e Four bands for stereo checks only— 
plus three bands for checking stereo 
of monoghonic equipment! 


e Made of top-quality virgin vinyl for 
long wer! 


© Speciallz-reinforced center resists 
wear! 


e Deliverec in special polyethylene en- 
velope—dust and dirt are sealed out! 


e Fully guaranteed! 


Supply limited—Order your Test Record for just $1 now! 


This stereo-monophonic test record 
will only be sold to you by mail, at the 
special reader-price of just $1. You 
can be sure that it comes as close to 
perfection as is humanly possible, be- 
cause the editors of Electronics World 
—leading technical magazine in the field 
of electronics—have poured their accu- 


Please send me 


for $__ 


mulated know-how into this project for 
a period of many. many months. But 
the supply is limited, so it will have to 
be first-come, first-served! Avoid dis- 
appointment — place your order right 
now. Fill in and mail the coupon, to- 
gether with your check ($1 per record) 
today! 


POPULAR ELECTRONICS ¢ P.O. Box 8, 


, New York 8, N.Y. 


test -ecords at $1 each. My check (or money order) 
is enclosed. | understand that you will pay the postage and 
thet each record is fully guaranteed. 


Nome. 
Please print 
Address. 
City. Zone. Stote. 
SORRY=no charges or C.0.0. orcers! E8 


125 


Send 
POPULAR 


ELECTRONICS 
Every 
Month 


address 


city zone state 


O 3 years for $10 
0 2 years for $7 
O 1 year for $4 


Check one: 


In the U. S., its possessions and Canada. Foreign 
rates: Pan American Union countries, add .50 per 
year: all other foreign countries, add $t per year. 


Mail to: POPULAR ELECTRONICS 


Dept. PE-89, 434 South Wabash Ave., Chicago 5, Ill. 


THIS BIG WALSCO 
ELECTRONICS PRODUCTS 
CATALOG! 


Send postcard today for your 
free copy of Walsco’s 64-page 
Catalog 59... of ask for one at 
your distributor. 


WALSCO ELECTRONICS MFG. CO. 
Division of Textron Inc. 
Western Plant: Los Angeles 18, California 
Main Plant: ROCKFORD, ILLINOIS, U.S.A. 


in Canada: Atlas Radio Corporation 


ICODE! —-DIFFICULT? 
NOT WITH YOUR TAPE RECORDER 
THE FINEST 
TAPEDCODE MOST COMPLETE 
® COURSE AVAILABLE 


NOVICE—Basic learning & Practice to 8 WPM 
ADVANCED—Practice material $ to 18 WPM........... £8.30 


Practice material is oth piain language and code groups. 
COMPLETE COURSE-—(8oth above 2 hcur tapes) $12.00 Postpa'd 
in UW. S, & Can.—Pa. Res. include 332%, tax. 7” Reels, 1200° 
(Acetate) Dual track recordings @ 33% IPS. From your local 

am Oistributor. If he doesn’t have them. order direct. Oeater 


Inquiries Solicited. 
TAPEDCODE BOX 31B LANGHORNE, PA. 


126 


ordered as he traced some figures in the 
sand with his finger. “Let’s see: this rig 
works somewhere around 154 megacycles. 
A quarter-wave antenna in inches cquals 
2770 divided by the frequency in megacy- 
cles, or about eighteen inches. Cut a piece 
of wire that long according to the stcel tape 
and tape it to the stub of the antenna on 
the roof.” 

“You going to transmit blind? You won't 
be able to hear without a speaker,” Carl 
pointed out. 

“I'm going to try to use one of the car 
horns for a speaker,” Jerry's muffled voice 
came from where he was upended across 
the car fender as he unbolted a_ horn 
mounted behind the grille. 


N A FEW MINUTES the makeshift an- 

tenna was in place and the auto horn 
was lying on the front scat and was con- 
nected to the broken speaker leads. Jerry 
handed the mike to the warden. “Let’s try 
it,’ he said. 

The warden pushed the button on the 
mike, and the dynamotor could be heard 
whirring in the trunk. He gave a short call 
for the sheriff’s office and released the 
transmit button. Instantly an answering 
voice, far away and tinny but perfectly in- 
telligible, came from the horn. 

“It’s not exactly hi-fi, but it works!” 
Jerry gloated. 

Quickly the warden explained the situa- 
lion. Arrangements were made for the 
sheriff to come out and help capture the 
poachers. A game warden and sheriff from 
an adjoining county were to approach on 
the other side of the river to cut off pos- 
sible escape that way. ‘‘And bring me an- 
other rotor for my distributor,” the warden 
said as he signed off. 

While waiting for the sheriff to arrive, 
the warden and the two boys scouted up 
and down the river bank until they located 
the boat trailer well hidden in some bushes. 
That told them where the fish-giggers 
would land, so when the sheriff arrived an 
ambush was quickly organized. They were 
none too soon, for almost immediately the 
bright circle of light that the boys had 
seen once before now appeared around the 
edge of the bluff and came directly toward 
them. 

As the light approached, the boys could 
see that two gasoline lanterns were 
mounted on a platform fastened to the 
front of the flat-bottomed boat right at 
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the water Ievel. A curved hood of sheet 
aluminum kept the light from the eyes of 
the spearwielder standing on the front of 
the boat. The man at the rear of the boat 
poled it silently toward the shore. 

The sheriff and warden waited until both 
men were on the bank, one carrying the 
spear and the other a big string of fish, 
when they turned a spotlight on them and 


ordered them to surrender. The man with 
the gig tried to hurl it back into the river, 
but the warden was too quick for him and 
grabbed it. In a matter of minutes the 
men were handcuffed and ordered into the 
sheriff's car. 

“If you boys are afraid to stay out here, 
you can ride back to town with me,” the 
warden offered. “We certainly owe you a 
lot more than that for the help you gave 
us tonight.” 

“Aw, we're not scared now,” Carl said. 
“I’m just shaking because this night air is 
turning chilly. But could we borrow your 
flashlight to find our way back to our 
tent?” 


YOON the two boys were snuggled be- 
neath their blankets watching the dying 
embers of the camp fire through the open 
flap of their tent. 
“Well, Carl,” Jerry said as he smothered 
a huge yawn, “we got away from electron- 
ics for a little while, anyway.” 
“That we did,” Carl answered drowsily; 
“but electronics found us, even away out 
here.” —30- 
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YOU 

SAVE MORE! 
YOu 

SERVICE BETTER 
with... 


EMC 


TEST 
EQUIPMENT 


PRECISION MADE to assure highest quality... 
LOWEST POSSIBLE PRICES with the most 
advanced engineering soph aes guaranteed. 


Model 208-Mutual — *Upfg4 (5 yy, 
Conductance Tube Tester ~*~? ‘goon een 
Checks mutual conductance on a ‘¢, < ‘ 
calibrated microhmo and “reject. 7/ °° @* . Je 


good” scale Checks tube for gas | “erg 


content. Complete switching flexi- 4 
bility. Tests tubes for noise. Model ee j 
206P, with hand rubbed oak carry- ~ 


ing case, $83.50. Model 206C, slop. 27 — 
ing counter case, $79.50. Model . A Waar 
CTA, 

$6.5 


cathode ray tube adaptor, 4 


— =a 
Ce goo 


Model 104—Velometer 


Features a 4¥2", 50 microampere meter, 
with 3 AC curremt ranges and 3 resistance 
ranges to 20 megohms. Specifications ... 
DOC Voltage: 5 ranges (20,000 ohms per 
volt}: O to 6-G0-300-600-3000 vults. AC 
Voltage: 5 ranges (1.000 ohms per volt): 
: 0 to 6-60-300-600-3000 volts. DC Current— 
| 3 Ranges: 0 to 6-60-600 ma. AC Current— 
= 3 ranges: 0 to 30-300 ma: 0 to 3 amps. 
4 3 Resistance Ranges: 0 to 20K, 0 to 200K, 
‘0 to 20 megs. 5DB Ranges: —4 to +-67 DB. 
Model 104, with “carrying strap: Wt. 2 Ibs. 5 oz. Size: 514” 
x 6%" x 2%", $26.95; Kit, $19.95. Mode? HYT, 30,000 volt 
probe for $7.95. 


Model 204—Tube-Battery- 
Ohm Capacity Tester 


Emission tube tester. Com- 
pletely flexible switching ar- “ 
rangement. Checks batteries 
under rated load on "‘reject- 
good” scale. Checks condeaser 
leakage to 1 meg. Checks re- 
sistance up to 4 megs. Checks 
capacity from .01 to 1 mfd. \ 
Model 204P, illustrated, $55.90. 7 
Model CRA, Cathode ray tube 

adaptor, $4.50. 


be ees 


Yes, tell me more, send me FREE—a detailed J! 
catalog of the complete EMC line. PE-89 & 
NAME 


ADDRESS 


CITY STATE = 
= Ral Cc Electronic Measurements Corp. 
625 B’way, New York 12, N.Y. 


Ex. Oept., 432 Greeawich St., New York 13, N. Y. 
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Inside the Power Amplifier 
(Continucd from puge 60) 


to 1 — to match for example, a 4-ohm 
speaker to 10,000-ohm power tubes. 
Feedback Loops. Despite every effort 
to keep distortion out of the amplifier, it 
always creeps in. The feedback loop is 
added to bring the distortion down to an 
acceptable level. The loop usually starts at 


INPUT TUBE 


INVERTER 


ways necessary io “trim” the feedback loop 
to obtain adequate stability. 

The problem is to keep the feedback in 
the negative feedback loop from turning 
positive at extreme frequencies and caus- 
ing a peak in the response curve, usually 
at some supersonic frequency between 20 
ke. and 200 ke. If a peak is present, the 
amplifier will “ring” or may even go into 
outright oscillation at the peak frequency. 


Fig. 3. Simplified diagram of feedback 
amplifier. Parallel circuit of RI and CI 
is primary feedback path. Additional 
“trimming” is provided by C2 and by- 
pass network of R2 and C3. Note that 
components not essential to feedback op- 
eration are omitted for the sake of clarity. 


Fig. 4. Ganged potentiometers allow vary- 
ing the damping factor of the amplifier 
without affecting the amount of feedback. 


the secondary of the output transformer 
and goes to the cathode of the input tube 
as indicated in Fig. 3. The amount of feed- 
back is a function of the ratio of Ri to R3 
and also of the gain inside the loop. In the 
highest quality amplifiers, designers aim 
for about 20 db of feedback; but even the 
most modest hi-fi amplifiers have 14 db. 

Feedback is usually taken from a single 
tap on the secondary of the output trans- 
former. At least one manufacturer, how- 
ever, goes a little further. In Marantz am- 
plifiers there is a separate loop for each tap 
to guarantee equal stability with speakers 
of various impedances. 

Phase Correction. Feedback is worse 
than useless unless the amplifier is stable 
under operating conditions. It is almost al- 
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VOLTAGE FEEDBACK 


A 10- or 20-kce. square wave, as observed 
on a scope, gives a good indication of stabil- 
ity. In a perfectly stable amplifier the top 
of the trace should be flat. An unstable 
amplifier produces traces with jagged tops 
which indicate ringing. 

An easy way to trim a feedback loop is 
shown in Fig. 3. By inserting a small ca- 
pacitor (CJ) in parallel with the feedback 
resistor (R1), the feedback remains truly 
negative over a wide frequency range. 
The value of CJ is usually selected by ob- 
serving a 10-kc. square wave on an oscillo- 
scope and then trying various values until 
the best possible square wave is produced 
by the amplifier. 

Sometimes additional trimming is 
needed. The Dyna amplifier obtains extra 
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trimming by putting an “inner” feedback 
loop inside the over-all loop, from the 
screen of one of the output tubes to the 
input cathode. This loop consists of capac- 
itor C2, which rolls off the gain at the 
frequencies that are causing trouble. 

Another way to obtain this roll-off is by 
inserting a bypass or “step’’ network inside 
the feedback loop to bypass the trouble- 
some frequencies to ground. This is the 
function of R2 and C3 in Fig. 3. 

Damping Factor. The greater the feed- 
back factor, the more the amplifier damps 
a loudspeaker. A certain amount of damp- 
ing is highly desirable to remove peaks in 
the speaker response and to improve the 
transient response. But too much damping 
may reduce the bass efficiency of some 
speakers and result in a ‘‘dead” tone. 

Actually, while every speaker has a 
critical or optimum damping factor, there 
is a great deal of controversy as to the 
objective necessity for adjusting an ampli- 
fier to it. In any case, an amplifier’s damp- 
ing factor can be adjusted by using a sec- 
ond feedback loop to provide current feed- 
back which, while it also decreases distor- 
tion, has the effect of decreasing damping 
instead of increasing it. By varying both 
the voltage and current feedback loops 
with a ganged pot, as in Fig. 4, simultane- 
ously but in opposite directions, it is pos- 
sible to keep the over-all feedback factor 
constant but provide a wide variation in 
damping factor. Many amplifiers provide 
such a damping control. 


Five or ten years ago, the true hi-fi fan. 


looked with scorn on any power amplifier 
that wasn’t built on two chassis, had fewer 
than eight tubes, and weighed less than 30 
pounds per chassis. Nowadays amplifiers 
have been greatly reduced in size and com- 
plexity, and duc to the availability of new 
tubes and output transformers, they out- 
perform their predecessors handily. 

Price has also been brought down con- 
siderably, and one well-known amplifier 
kit offers hi-fi output at a cost of less than 
a dollar a watt. We don’t know what the 
future holds in store for us, but if improve- 
ments in amplifier design continue at the 
pace of the last ten years, the ampitifiers of 
the future should approach perfection. 

Be sure and join us next month for a 
discussion of hi-fi tuners. If you own a 
tuner, or are planning to buy one, you 
should find “Inside the Hi-Fi Tuner” of 
considerable interest. —30-— 
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Make More Money Soon 
Fixing Electric 
Appliances 


Train at Home in Spare Time 


Better Pay—More Opportunities 


Get into a field where there is important work and oppor- 
tunity for the trained man. Millions of electric appliances 
are sold every year. Every wired liome now has an average 
of 8. Many of them need service and repair. Owners pay 
well to have them ttxed quickly, properly. This is your op- 
portunity for a better job. your own part time or full time 
business. NRI can give you the training you need, at home, 
in your spare time. 


Spare Time Earnings Start Soon 


Soon after starting you will be abie to earn extra cash fixing 
toasters, clocks, fans, vacuum cleaners, etc., for neighbors 
and friends. Keep your job while learning and earning. Put 
spare time to work for you. Work in your basement, garage, 
spare roon. You'li be amazed how easily, quickly you, too, 
can start earning many extra dollars. NRI shows you how. 
Even before you finish training your spare time earnings 
inay pay for the course and equépment. 


NRI Sends Tester to Learn and Earn 


You need proper equipment to service today’s aulomatic appliances. 
With this course yuu get parts to bu.td professional type. multi-use 
Appliance Tester. You learn to use it, Takes guess work out of 
servicing. Mall coupon for FREE 
book and Sampte Lesson, See how 
easy it is to learn. Find out about 
NRI—a school that fur more than 40 
years has been tralning men, through 
home study, for success, good pay 
jobs, Our repulation, record, experi 
ence back up this course, Write now 
to: NATIONAL RADIO INSTITUTE, 
Dept. D4AfhU, Washington. 2 ©, 7 


FREE Lesson and Book 


Mail this NOW! 


| NATIONAL RADIO INSTITUTE 


' 
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| Dept. D4H9, Washington 16, D. C. | 
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Sope Fel) 


By TOM KNEITEL, 2A@305 


N RECENT months there has been a 

heap of interest in the new 27-me. (11- 
meter) Citizens Band. Along with the 
interest, there has been a big cloud of dust 
kicked up by manufacturers eager to get 
their CB equipment on the market, with 
new rigs appearing faster than you can 
say “transceiver.” 

The prospective CB’er therefore has 
many sets to choose from before deciding 
which rig is the one for him. If you are 
going to contact only your Uncle Elmer’s 
set, you need not worry about having a 
tunable receiver. If you intend to work 
various stations which may or may not be 
operating on your own frequency, you will 
want a tunable job. 

Transceivers made by International Crys- 
tal are available in either version. Others, 
like Gonset and RCA models, send and re- 
ceive on one channel. Globe, Polytronics, 
and Multi-Elmac sets send and receive on 
3-, 4-, and 5-crystal controlled channels 
(respectively). The soldering gun crowd 
will be pleased to see a number of kits on 
the market, with many of the major cir- 
cuits pre-wired. 

Of the kits available, we just recently 
tried out the one made up by Essco. This 
kit is based generally on the Stoner unit 
shown in the March Rapio & TV NEws, 
plus several improvements. 

Using a ground plane antenna on top 
of a 15-story building, we grabbed off an 
S-5 report from a station over 20 miles dis- 
tant. We worked a solid S-8 contact with 
a station 15 miles away in a valley, and 
also snagged numerous local boys who re- 
ported that we were making them jealous 
with our ferocious signal, We then tried 
just a mobile whip on the window sill on 
the first story and had reliable contacts 
over five miles away. This set is a peewee 
in size, but it’s packed with power. 

One of the big things in CB is going 
to be antennas. With everyone running five 
watts, the deciding factor in signal 
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strength will be what happens to the signal 
when it leaves the transmitter’s antenna 
posts. 

From our preliminary experiments with 
antennas, we found that height is a big 
factor in tossing the signal into the ether. 
Not that without the height you should 
throw in the towel, but a little altitude 
will give you that extra zing. Of course this 
relates mainly to ‘ground wave” contacts. 
When ‘skip’ conditions are right, you'll 
be able to knock off stations hundreds of 
miles away even if you operate from the 
bottom of a well. 

Station activities in New York are pro- 
gressing nicely. Most of the stations are 
active on the lower CB channels (Channel 
1 through 7), with just about everyone 


raising a squawk about the periodic dia-- 


thermy noise which wipes out a handful 
of channels at a clip. There is also a c.w. 
station somewhere which sort of murders 
the CB Channel 4 (27.005 mc.) with some 
regularity when the band is “open.” 

The most convenient way to calibrate 
your receiver if you live in New York is to 
line it up with what is lovingly known as 
“Boop-Beep.” This is an R/C signal with a 
real loud carrier on 27.255 me. 

In the area of New York City, the biggest 
CB signal is 2W1352, operated by Fred 
Turner in Brooklyn. Fred keeps his trans- 
mitter tuned to the teeth, with nary an 
ounce of signal lost en route to his anten- 
na, which happens to be a ground plane on 
the roof of Fred’s house. 

The local “ground-wave’’ distance record 
for a two-way contact is held by, of course, 
2W1352, who worked Bob, 2W1409, in 
Franklin Lakes, N. J., about 25 miles as the 
carrier flies. 

The best signal from out of town has 
been 19W1552, ably run by Joe Baznik in 
Cleveland, Ohio. Joe has been heard in 
New York several times during the past 
few weeks with an S-7 signal. 

A word to the wise should remind CB’ers 
that they are not allowed to work Canadian 
hams, who are still quite active on 11 
meters. CB stations are allowed to QSO 
only other CB stations, and this doesn’t in- 
clude VE’s, no matter how tempting they 
are, 

If you are now on the air, or if you just 
listen on 11 meters, we would like to hear 
from you. Tell us about your station, your 
antenna, your contacts (or stations heard), 
and the general 11-meter activity in your 


area. —B0- 
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WELL. NOW THAT VOU'VE OPERATED 
{| BOTH THE VIKING “ADVENTURER * 


AND “NAVIGATOR" TRANSMITTERS 
AT THE CLUB STATION--WHICH DO 
SUPPRESSED--IT'S q 2 


EASY TO OPERATE 
My AND PUTS OUT f ‘ 
A SOLID SIGNAL! » 
* La1'5 recommend 
PEs) EITHER UNIT. THEY RE 
LY BOTH AVAILABLE IN EASY-TO-BUILD KITS 
{ --BOTH PRODUCE A CLEAN CW NOTE -- 
AND THEY'RE PRICED RIGHT, TOO! 


OUR COMMUNITY WANTS TO THANK YOU AND YOUR 
FELLOW AMATEUR OPERATORS FOR A JOB WELL DONE. 


preys | THANK YOU FOR THE PUBLIC 
elaine | <eRVICE AWARD--BUT WE CANT 
TAKE ALL THE CREDIT. OUR 
VIKING TRANSMITTERS REALLY 
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YOUR OWN POCKET SIZE RADIO STATION 
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tained fashlizht batteries. Durable plastic case 
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Products 


(Continued from puye 38) 


ard 2-conductor phone plug, $1.90. Two 
phono jack connectors in parallel with a 


On 
A 

= s ce fa ls 
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standard phono plug, $1.75. All adapters 
are completely shielded. 


§-VOLT TRANSISTOR BATTERIES 

Two new 9-volt transistor batteries are 
being made available by Olson Radio Ware- 
house, 260 South Forge St., Akron, Ohio. 
Model BA-48 is 1” in diameter and 2” long 
including terminals. Model BA-50 is 1!%."x 
1’x5g". Both have snap-type polarized con- 
nectors. These batteries are designed for 
use in all types of miniaturized transistor 
equipment. 


BULK ERASER FOR MAGNETIC TAPE 

Lafayette is offering a professional-type 
bulk eraser for all magnetic recording 
tapes. This 
heavy-duty de- 
gausser will 
handle any reel 
up to 10%” in 
diameter. The 
field generated 
is strong enough 
to erase any 
tape without 
rewinding or 
turning the reel 
over. 

In operation, the reel is placed on the de- 
gausser, rotated until each segment of the 
reel passes over the field area several times, 
then lifted off slowly to a distance of six 
or more feet. The demagnetizer is then 
switched off and the tape is ready for re- 
recording. List price, $21.50. (Lafayette 
Radio, 165-08 Liberty Ave., Jamaica 33, 
N. Y.) 


PLUG-IN INVERTERS 
A line of d.c.-to-a.c. inverters ideally suit- 
ed for use in automobiles is being offered by 
American Television and Radio Co., 300 
East 4th St., St. Paul, Minn. These invert- 
ers are for operation with 6- or 12-volt d.c. 
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Inputs and provide enough power output to fits home workshop peg-hoards is supplied 
operate tape recorders. record players, and with the kit. Price, $16.40 
other small electrical devices from the cig- 
arette lighter receptacle found in most au- “MAGNERAMIC” STEREO CARTRIDGE 
A newly designed ceramic stereo car- 
{ridge has recently been announced by 
Electro-Voice, Inc.. Buchanan, Mich. The 
“Magneramic 31” features a built-in printed 
circuit which converts the output to a 
velocity curve. This enables direct plug-in 
to magnetic phono inputs. Frequency re- 
sponse is from 20 to 20,000 +2 db, channel 
separation is 28 db at 1000 cps, and vertical 


tomobiles. There is a plug-in attachment 
for easy connection to the lighter receptacle. 
List prices are from $19.95 up, depending on 
the power-handling capacity required. 


FIVE-PIECE PLIER SET 
Kraeuter & Co., Inc., 583 18th Ave., 
Newark 3, N. J., is marketing a 5-piece set 
of pliers consisting of an electrician’s side and lateral compliance is 3.5 x 10° cm/dyne. 
cutter, heavy-duty diagonal, all-around di- Recommended tracking weight is 2—4 
agonal, chain nose with cutter, and chain grams. Available with 0.5-mil or 0.7-mil 
nose hobby plier. A metal bracket which diamond styli. Net, $24.00. —30- 


Awe CITIZENS RADIO TELEPHONE 


No exam for FCC license... ! 


for @ BOATING @ MOBILE 


e HOME 6 BUSINESS 
® FARMING e® SPORTS 
e CAMPING ® INDUSTRY 


5 CRYSTAL CONTROLLED CHANNELS 
SQUELCH CIRCUIT « NOISE LIMITER 
5 WATTS OF POWER « 7 TUBES IN RECEIVER 


Two Models: MODEL CD-5/6 6 VOLT DC AND 110 VOLT AC 
MODEL CD-5/12. 12 VOLT DC AND 110 VOLT AC 


See your dealer, now! 


iti-fone 
by MULTI-PRODUCTS COMPANY 
MULTI-EL.MAC 21470 COOLIDGE HWY. GAK PARK, MICHIGAN 


“Price includes: MICROPHONE, 1 SET OF CRYSTALS, 
1 AC CORD, 1 DC CORD WITH CIGAR LIGHTER PLUG 
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AMAZING MINIATURE BROADCAST TRANSMITTER 


+. Works up 

E NO LICENS} 
EQ D.The “UALICASTER® tranemity 

THROUGIT WALLS! SIMPLY push the button 

and talk! 

The “HALICASTER" hae 


built-in station setector 
n you draire! 
HECK OR MO 
Y TO USE 
JUST $9.95 FULL 
+ (Batteries $2.50 extra) 
Kit now available for $7.95 full price 
Avatiable only from HALCO ELECTRONICS, DEPT. A, 
9211 Venice Bivd., Los Angeles 34, California 


hi 


For ALL Amateur Trans- 
mitters. Guaranteed for 300 
Watts Power for Pl-Net or 
Link Direct Feed, Light, Neat, 
Weatherproot 


Reduces Interference and 
+] on Ail Makes Short 
Wave Ri vers. Makes World 
ption Stronger, 

on All Bands! 


f 
OR 
with better performance 


ivery. Available only fro: 
Dept. AEL 8 


a boatinan balance: 
le 


Our students earn as much as $3,000 in 
3 short months preparing income tax re- 
turns in spare time. Also operate lucrative 
year-round Business Tax Service. Digni- 
fled home-office business. Experience un- 
necessary. We train you; help you start, State approved 
home training program, Write today for free Prospectus. 


UNION INSTITUTE Lakewood 30-B, New Jersey 


fraduates. 


Campus. 20° bidgs.; 


dorms, gym. Low rate. Earn hoard. 


DEGREE IN 


Gl appr Enter Sept. Dee., 
March. June. Catalog 
27 MONTHS 2369 E. Washington Blvd, 
Fort Wayne 2, Ind, 


Keeping pace with progress 


NO FURTHER... IF YOU'RE 
UNHAPPY WITH “‘HI’’ HI-FI 
PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 


KEY ELECTRONICS CoO. 
120-B Liberty St., N.Y. 6 


EASY TO LEARN CODE 


Learn to Increase speed with an Instructograph 
athe Radlo-Telegraph Code Teacher that takes 
the place of an operator-instructor and enables 
anyone to master code without further assist- 
ance. Avatlable tapes from beginners alphabet f 
to typical messages on all subjects. Speed 
range 5 to 40 WIM. Always ready—no QKM. 
Thousands have “'acaired the code’ with the 
Instructograph System. Write today for conven. 
jent rental or purchase plus. 


INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
357 West Manchester Ave., Los Angeles 3, California 
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Transistor Topics 
(Continued from page 102) 


sistor interchangeability chart, and many 
complete schematics of commercially built 
transistorized gear—ranging from single- 
transistor preamps to multi-band short- 
wave receivers. Included, too, are 
numerous schematics of special-purpose 
transistorized equipment, such as a short- 
wave converter, phono oscillator, transis- 
torized photoflash, lamp flasher, and test 
instruments. For price and delivery in- 
formation, contact your local parts dis- 
tributor or write directly to Coyne. 

F.A.T. Transistors. In the past, transis- 
tor manufacture has been largely a hand 
operation, in contrast to the fully auto- 
matic methods used in the production of 
vacuum tubes. This, in part, accounts for 
the relatively higher price of transistors 
versus tubes. However, the Lansdale Tube 
Company (division of Philco Corporation) 
has recently installed semi-automatic pro- 
duction equipment which greatly speeds 
up the manufacture of high-frequency 
transistors. 

Using this equipment, nine operators can 
turn out 450 transistors per hour—or, with 
two shifts working, up to 1,000,000 transis- 
tors per year. The components are moved 
from one processing station to another us- 
ing rapid automatic transfer techniques, 
with the result that the system has been 
dubbed a “F.A.T.” line (for Fast Auto- 
matic Transfer). 

Product News. The Heath Company 
(Benton Harbor, Mich.) has introduced a 
transistorized code practice oscillator kit. 
Designed specifically for Boy Scout groups 
and beginning radio amateurs, it uses a 
Single transistor and is powered by two 
size “C” cells. A panel switch allows selec- 
tion of either the built-in loudspeaker for 
tone operation or a blinker light indicator 
for silent practice. 

The “in-circuit” transistor tester recent- 
ly developed by Phileo Corporation is 
now being produced by a Philco subsidiary, 
Sierra Electronic Corporation (Menlo 
Park, Calif.). This instrument permits a 
check of transistor beta to an accuracy of 
9%, accomplished in almost all cases with- 
out removing the transistors from their cir- 
cuits. 

Argonne Electronics Manufacturing Cor- 
poration (165-11 South Road, Jamaica 33, 
N. Y.) has a new six-transistor personal- 
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sized receiver. Available through the near- 
ly 700 Argonne distributors across the na- 
tion, the AR-800 is supplied complete with 
battery, a personal magnetic earphone, and 
a leather carrying case. Covering — the 
standard broadcast band, it features push- 
pull output to its built-in PM loudspeaker. 

From CBS-Hytron comes news of a se- 
ries of n-p-2 power transistors to comple- 
ment their well-known p-n-p line. This will 
permit the design of power amplifiers using 
complementary-symmetry configurations 
and the construction of high-gain direct- 
coupled complementary control and instru- 
ment amplifiers. For technical data and 
price information, write directly to CBS- 
Hytron at Lowell, Mass. 

Burgess Battery Company (Freeport, 
Ill.) and the Sonotone Corp. (Elmsford, 
N. Y¥.) have both announced a complete 
line of hermetically sealed nickel-cadmium 
batteries. These are rechurgeable units 
especially suited to the design of transis- 
torized receivers, amplifiers, and other 
equipment. Included are units which are 
the same size as popular mercury cells and 
penlight and flashlight batteries as well as 
higher voltage assemblies. 

That does it for now, fellows. See you 
next month. ... 

Lou 
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Ignition System Tune-Up 
(Continued from page. 93) 


standard types of distributors used in other 
cars. 

The cam faces are lubricated by a wick. 
Never add any lubricant to it, but replace 
the wick whenever the contacts are re- 
placed. Adjust it until the wick’s end just 
touches the cam lobes. 

Timing Indicator. A simple timing indi- 
eator will allow the timing to be set prop- 
erly in accordance with the car manufac- 
turer’s recommendations. It shows that 
the points open at the proper time. 

If the primary lead is disconnected from 
the distributor, a panel lamp of the same 
voltage as the car battery, with clip-leads 
attached, may be connected with one clip 
on the primary terminal and the other on 
the primary lead from the coil. This places 
the contacts in series with the bulb and 
acts as a switch to turn the light on or off 
as the contacts open or close. 

The bulb may be mounted in a pilot- 
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FOR THE FIRST TIME 


A COMMUNICATIONS 


RECEIVER KIT YOU WANT 
AND CAN AFFORD 


PHILXIOKE MODEL CR5AC 
ae i wl i hss 


: 


$79.95 wired 


EASY PAYMENT PLAN $4.00 DOWN 


FEATURE PACKED 


COVERS ALL FREQ. 550 KC TO 30 MC IN 4 BANDS 
BUILT-IN CALIBRATED S-METER 

11 SLIDE RULE DIAL WITH FLY WHEEL ACTION 
FULL ELECTRICAL BANDSPREAD ON EACH BAND 
© TRANSFORMER-OPERATED POWER SUPPLY 


Positively surpasses all ather all-band receiver kits on the 
market at anywhere near this low price. 

Professionally engineered by Philmore, one of the oldest 
names in radio kits, to meet the exacting requirements of the 
present day amateur, novice, ham and short-wave listener. 
The Model CRS5AC features—A highly sensitive five-tube in- 
cluding rectifier superheterodyne circuit with individual ad- 
justable coils for each band. Built-in calibrated S-meter 
employing its own driver tube. Transformer operated power 
supply for safe shockproof operation. Four-band operation 
covering all frequencies up to 30 megacycles including ama- 
teur bands from 10 to 160 meter... A built-in BFO with fully 
adjustable tone control for optimum CW reception. Built-in 
speaker with heavy magnet fully protected and top-mounted 
so that receiver can be placed be*ween additional gear. Input 
jack for external Q multiplier when desired. Front panel con- 
trols include: a full range RF Gain Control, incorporating an 
AVC on-off switch; function selector for phone or CW recep- 
tion, with standby position for use while transmitting; large 
no-slip bandswitch knob; bandspread calibrated from 0-100; 
volume control with AC switch; front mounted phone jack for 
external speaker or earphone. Tube complement 6X4, 6BE6, 
6AZ8, 6AV6 and 6AQ5. Size 15-3/16" w. x 6-9/16" h. x 10 d. 
Complete Kit with tubes and instruction book fess cabinet. 


Shpg. wt. 12 Ibs. 
No. 37A37, Model CRSAC. iNet. 25 coerce renee $39.95 


Beautiful Grey Wrinkle All Steel Cabinet for above. 
No. 37A38. Shpg. wt. 5 Ibs. Net. . oo. cecceseeereeetee $7.95 
Model CRSAC Communication Receiver as above wired and 


tested in Cabinet. Shpg. wt. 17 Ibs. 
No. 37A40. Net... $79.95 


Cn ee ee 


BURSTEIN-APPLEBEE CO. 


l 1012-14 McGee ENCLOSE $2.00 FOR I 
] Kansas City 6, Mo. POSTAGE AND HANDLING. l 
| Please Rush Me__________Receiver Kit | 
OF At $39.95 each or (1 $79.95 wired I 
1 NAME 
| ADDRESS l 
CITY STATE 
be? Posy ne mh 26 nee aE ee ee 
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CLASS 


“D”’ CITIZEN BAND 


CRYSTALS 


3rd Overtone; Hermetically Sealed 
005% tolerance—Meet F C € require- 
ments, 1/2” pin spacing—.0SO0 pin diam- 


eters, oRty pins avail- 
a's add 15¢ per crys- $395 
22 CHANNELS EACH 
(add S¢ per crystal for postage and 
handling) 

The following Class "D‘' Citizen Band frequencies in 

stock (frequencies listed in megacycles): 26.965, 26.975, 

26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 

27.075, 27.085, 27.105, 27.115, 27.125, 27,135, 27.155, 

27,165, 27.175, 27.185, 27.205, 27.215, 27,225. 


RADIO CONTROL CRYSTALS 


in HC6/U HOLDERS—SIX FREQUENCIES 
In stock for immiediate delivery (frequencies listed in mepra- 
eycleadl: tolerance .0O5'7. 1s pin spacings. .050 pin diameter. 
ons pans available, add 1Se¢ per erystal.) Specify frequency 
lexirod, 


26.995, 27.045, 27.095, 27.145, 
27.195, 27.255 
(add S¢ per crystal for postage and handling) 
Send for FREE CRYSTAL CATALOG 
WITH OSCILLATOR CIRCUITS 


ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 


See bix red display . f he doesn’t stock them, send ux 


Boek 
his name and order direct from nearest factory. 


ORDER FROM NEAREST PLANT 


TEXAS CRYSTALS 


All Phones: GLadstone 3-3555 (River Grove, Illinois) 


Texas Crystalis, Dept. P-89 Texas Crystals, Dept. P-89 
8538 West Grand Avenue OR Crystal Drive 
River Grove, Wlinois Ft. Myers, Florida 


ALL ORDERS SHIPPED ist CLASS MAIL 


TODAY'S BEST QUALITY BUY 


ARKAY (5-28 
STEREO AMP/PRE-AMP 
COMPLETE CONTROL CENTER 


. a 


> _ ===" Full 28 watts stereo or monaural, 
60 watts peak » 14 watts each 
channel e reverse stereo balance control » two-channel gain 
control e full range bass and treble controls e IM distortion, 4 
to 1 ¢ harmonic distortion, 1% 30-20,000 cps e dual pre-amp 2¥ 
output jacks e speaker outputs, 4, 8, 16, 32 ohms e response, 
20-20,000 cps « push-pull EL84 Williamson circuit, 


Wired and tested $99.95 Easy-to-build Kit 6495 


—— 
ee away ster | uae 
———— AM So 
. = scat eee @* 
i STEREO TUNER W @ @ @).— 


Separate AM and FM tuning with Grift-tree sta) |” ARKAY CS-12 
bility » variable FM. « 4 uV for 20 db quieting 
in FM channel » wide band AM IF's * whistle fiter | STEREO PRE-AMP 
= cathode foliower outputs © level controls. AND AMP 

12 watts of clean power, 


Wired and tested $74.50 Easy-to-build Kit $4995 
Operates from ceramic 


ARKAY SPA-55 55 watt STEREO AMP | Soe users suns 
Wired and tested $79.95 Easy-to-build Kit $6495 


equipment. 
eaikite kit $3695 


See and hear completely wired ARKAY Kits at your dealer. 
Write for detailed specifications & catalog. Dept. PE 


All prices 5% higher west of Mississippi 
i | - 88-06 Van Wyck Expressway 


Richmond Hill 18, N.Y 


€ 


light socket or the leads may be soldered 
directly to the bulb terminals. Test the 
bulb assembly by clipping it across the 
battery terminals. If it lights, it is ready 
to use. 

Periodical Tune-Up. All cars, old or 
new, require a periodical tune-up if they 
are to function properly. A complete re- 
Placement of points need only be made 
about once a year, or about every 10,000 
miles. Points should be cleaned, dressed 
smooth, squared off with a point file, prop- 
erly gapped, and new gaskets installed at 
this time. To get best performance when 
most needed, replace plugs and points be- 
fore a long vacation trip. 

Trying to stretch the life of plugs and 
points is false economy, and you will find 
that proper maintenance of your ignition 
system will pay dividends by improving 
performance, economy, and your own driv- 
ing disposition. 
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Magnetize Your Tools 
(Continued from page 98) 


they were handy, too. Possibly, it might be 
better to use a heavy-duty barrier strip such 
as the Jones Type 2-150. Whatever you use, 
don't forget that you are dealing with very 
heavy currents in the discharge circuit. It 
would be a good idea to use wire in the dis- 
charge circuit as heavy as that in the mag- 
netizing coil. 

A neon lamp indicates when the capaci- 
tors are fully charged. Since the NE-2 will 
fire at around 75 volts d.c., it is tapped down 
a voltage divider composed of Ri and R2 so 
that it will not light until the voltage at the 
top of the divider reaches approximately 
140 volts. 

Adjustment. With the slider of the vari- 
able charging resistor, R3, set at maximum 
resistance, plug the magnetizer into a source 
of 117 volts a.c. Turn the unit on and place 
the knife switch in the charge position. 

When the neon lamp indicates that the 
capacitors are charged, throw the knife 
switch to the discharge position. With a 
loud snap, the capacitors will discharge 
through the low-resistance coil, magnetizing 
the work. 

The slider of R3 should now be adjusted 
for an approximately ten-second charging 
time. The setting of R3 will depend upon 
the number of capacitors used. —30- 
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The World Within the Atom 
(Continued from page 6b) 


fiv in the atomic ointment would be Ein- 
stein’s famous equation B= MC* (cnergy = 
mass times speed of light squared). 

According to Einstein, it is possible to 
change these two, mass and energy, into 
cach other without a loss. The three- 
particle model of the atom could not 
mathematically explain how this is pos- 
sible. Physicists were thus forced to the 
realization that there was more to the 
atom than the electron, the proton, and the 
neutron. 

The first inkling that there was energy 
in the atom came about through the studies 
of Curie and Becquerel in the field of radio- 
activity. Three different types of radiation 
were found to be given off by naturally 
radioactive radium and uranium: «alpha, 
vetu and ganuma rays. The alpha and beta 
rays were high-speed particles while the 
gamma rays were found to be powerful 
streams of energy with 100 times the pene- 
trating power of beta particles. 

Investigating these radiations in the 
light of Einstcin’s equation, physicists 
found that the energy given off did not bal- 
ance with the loss of mass. In order for 
everything to balance, the Italian physicist, 
Enrico Fermi, suggested still another par- 
ticle, This he called the neutrino or “little 
neutral one.’’ Fermi theorized that the neu- 
trino would have to be almost pure energy 
to make the scales balance. It would also be 
very difficult to detect because of its high 
speed and lack of charge and mass. It was 
finally found in 1956 through delicate 
atomic detective work, a major scientific 
triumph. 

Atom Smashers. When the big “atom 
smashers” were built, scientists were given 
the necessary tools for probing the inner 
atom. There are many types of atom smash- 
ers, or particle accclerators, their scientific 
name. Among them are the cyclotron, the 
betatron, and the cosmotron. 

Without going into detail on their opera- 
tion, it is cnough to understand that the 
atom smashers whirl ions of gas around in 
circular paths by electrical and magnetic 
means. These ions increase in velocity until 
they approach the speed of light. They are 
then deflected magnetically into an open- 
ing where they bombard the nuclei of sub- 
stances under study. If you have ever 
whirled a stone on a string and had the 
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RADIO SHACK EXCLUSIVE! 


8-TRANSISTOR 
Portable Radio 


$5 Down, $5 Monthly 


8 transistors, 2 crystal diodes and a thermistor set 
new standards for comparisen in portables! Amazing 
selectivity, sensitivity and tene plus phono input for 
use as an amplifier-speaker, and earphone outlet. 
Only 614” long, heavy leather case. Runs for weeks 
on single 59c battery (included). 


so 77) 350 PAGES 


FREE: oF BARGAINS 


, oe 


24 to’ 36 pages month after month . .. and each 
re cranamed, Witt’ unbelievable savings on hi-f;, 
Migs , stereo,~LPrecords, pre-recorded tape, ham radio, 
d ‘ Op Ct ig sporting goods, tools, appliances, test 
+a * equipment, electronic parts! Radio Shack gets 
\ yo sfirst_offerings from manufacturers needing cash, 
we closeouts, brand new items! 


ELECTROSTAT-3 me 


World Famous Tweeter Now in 
Stock fer immediate Oelivery | 


$27.50 


RADIO SHACK CORPORATION, Dept. 8B l 
730 Commonwealth Ave., Boston 17, Mass | 


Send 8-TRANSISTOR Radio at $29.95 | 


el] 
[} Send Electrostat-3 ot $27.50 l 
L] Send FREE Borgain Bulletins 
READY IN | F) Seng FREE LP Record Bulletins | 
SEPTEMBER | i Send 35c Electronic Buying Guide | 
Check M .O.D. 
Raat shack’sy eal ec LJ Money Order O} ¢.o 
Big, Better Name I 
New 1960 fae es aa te | 
GUIDE FOR | Address ixoes | 
ELECTRONIC 
BUYING City. Zone__State l 
ee eee es es es ee ee ee es es ee eee 
137 


NEW 2-WAY CITIZEN'S BAND 
RADIO-TELEPHONE KIT 


11-METER 7 


TRANSCEIVER 


Complotaly Tos 
and Approved 


CHECK THESE “EXCLUSIVE” FEATURES 


Complete as Shown with All Tubes and Parts 
Sockets and Small Parts Riveted to Chassis 
Transmitting Crystal i Punched Chassis 
 Hi-Gain Crystal Mike + Modulation Indicator 
Coaxial Connecter Mounted on Chassis 
25-4. of RG5BU Included for Your Antenna 
Tunable Receiver Full 5-Watt Input 
Operates I10V-AC 1 Silver Slug Shielded Coils 
Complete Diagram Furnished 
GROUND PLANE ANTENNA KIT $19.95 


DON'T WAIT! ORDER YOURS NOW! 


RSHEL Phone TYler 8-9400 
HE nanio CO. 


5249 GRAND RIVER Detroit 8, Michigan 


NOW AVAILABLE 


BUILD-IT- YOURSELF KITS for the NEW 27 me 
CITIZEN’S BAND “WALKIE TALKIE” TRANSCEIVER 
See JUNE POPULAR ELECTRONICS pg 48 for details 


DELUXE KIT of all parts, tubes, chassis, microphone, etc... ... $39.95 
With Wired superior quality RF assembly, Essco mode! T200 EEE B 54.95 
TRANSCEIVER custom wired and air checked... 69.95 


All units include guaranteed .005% tol. XTAL, antenna, tubes. 
FI mictophone and dynamic type earphone unit-Full Instructions. 
Special power pack operating from self contained rechargeable heavy 

duty 2 volt storage cell. With bulltin or external 110V. AC and 2-12 volt 

OC charger. Etiminates expensive dry type A/B batteries. Delivers “clean’’ 

filtered & regulated voltages |... Soiree prin eneee 34.95 
DELUXE HIPOWER (5 watts) transceiver for opetation from 

110. AC and 6-12 V. DC. See March Radio & TV N WS, Pe 49 for details. 

Use as base station to “work’’ field stations, etc. only. . ais 039.95. 
CITIZEN BAND 005% tolerance crystals, allchannets. ..... | = 3.95 


ESSCO-NEW YORK TOP QUALITY MATERIALS ONLY 
58 Walker St. NYC 13, N.Y. Money back guarantee. 


CITIZENS LOW COST 2 WAY RADIO! 


| NOW! TWO WAY RADIO FOR EVERYONE 


. SEND ONLY $5.00 (bill, ek.. mo.) deprasit 


for each 2-way — Rnilio 
desired and we will send COD for balance of $24.95 plus postage and COD charges 
or eend $28.95 plus $2.00 (postage and insurance? for each radio wanted, Guaran- 
teed to work of in yb 
Available only from: 


WESTERN RADIO 


back, Order now for early delivery before price goes up. 


Dept. HPL-8 KEARNEY, NEBR. 
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string break, you will understand the prin- 
ciple of an atom smasher. 

With the aid of these giant scientific in- 
struments, some of them filling huge build- 
ings, more new particles were discovered. 
Many of these had been mathematically 
predicted—and now they were revealed. A 
particle was found which was the same 
as the electron, but opposite in charge: it 
was called a positron or positive electron. 
Then in the 1950’s an important announce- 
ment ... the discovery of anti-matter. 

Anti-Matter. The French physicist, Di- 
rac, mathematically concluded that each 
of the basic particles should have an op- 
posite, or anti-particle. Four such anti- 
particles were found. 

Anti-matter proved very difficult to de- 
tect because of its short life; the anti- 
matter particles combine with their op- 
posites and annihilate each other almost in- 
stantly. Gamma rays equal to their former 
mass are given off. It is thought that anti- 
matter differs from its opposite only in that 
its magnetic poles are reversed, with each 
particle being considered a small magnet. 

Mesons and Hyperons. Next, two other 
particles were found: the meson, whose 
existence was predicted by the Japanese 
physicist, Yukawa, and the hyperon, the 
most massive of all atomic particles. These 
are each actually families of particles, 
rather than single units. Mesons and hy- 
Pperons are believed to act as a “glue” 
which binds the particles of the nucleus 
together. 

Where do we go from here? Our 2500- 
year search for an understanding of matter 
is far from being finished. There is still no 
final model of the atom. Man has yet to 
find the complete answer to nature’s atomic 
puzzle. 


“Mother! Mother! Gwen is on her way to the moon!" 
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Short-Wave Monitor Registration 


Thousands upon thousands of POPULAR ELECTRONICS’ Short-Wave Monitor 
certificates have been mailed to date and the end is not in sight. An SWL fraternity 
of over 10,000 has come into being in less than six months. Why not get on the band- 
wagon and register your listening station. Just fill out the form below and mail to: 
Monitor Registration, POPULAR ELECTRONICS. One Park Ave.. New York 16, N. Y. 
Please include ten cents to help cover cost of mailing and processing your certificate. 


(Please Print) 


Principal SW Number of QSL 
Bands Monitored Cards Recelved 


Signature 


GET ON THE AIR Y “re EP mgs NO EXAMINATION 
for Business or Fun $ 31 KIT No Tests Required © 


With this New CITIZENS BAND Transceiver Kit! 
AS DESCRIBED IN THE MARCH, 1959 ISSUE OF RADIO & TELEVISION NEWS 


V COMPLETE WITH ALL PARTS, 
CRYSTALS, TUBES, PUNCHED 
CHASSIS, ETC. 


v SOCKETS AND SMALL,PARTS 


i {i . perfectly capable of trans- 

; 7 J i mitting and receiving over 

RIVETED TO CHASSIS FOR \ > distances #f 3000 miles or 

QUICK-E-Z CONSTRUCTION i aes mS Ss more when Old Mother Na- 

V ONLY FINEST PARTS — NO P: La ie oan ae ache 
Fee ee ‘ good working order. 

SURELUS — Y SIMPLE TO OPERATE: VOL- 


t 
Y COMPLETE REPRINT IN- UME, TUNING AND 
STRUCTIONS FROM RADIO @ BY : 2 


Y RADIO & TV NEWS SAYS: 
“Even with 5 wotts, it is 


ial TRANSMITTER / RECEIVER 
BaIN NEWS: SWITCHES. 

V ALL YOU NEED 1S SOLDERING IRON, SCREWDRIVER 

AND PLIERS. Only $3995 

V INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA. 2 OR MORE — $37.50 GE O0 

= ‘ ; DOWN 
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ANTENTION 


electronics schools! 


Is your School registered 
with Popular Electronics? 
As you probably know, 
Popular Electronics is 
eager to keep vou advised 
whenever a special oppor- 
tunity arises that would 
interest and benefit your 
School. 


If you are not already on 
PE’s School Announce- 
ments list — please send 
your name, address and 
the name of vour School 
Secretary to: Popular 
Electronics, School De- 
partment, One Park Ave- 
nue, New York 16, N, Y. 


LEARN 
RADAR MICROWAVES 
COMPUTERS 
TRANSMITTERS 


CODE ® TV @ = RADIO 


Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 
A Non-Profit Corp. Founded in 1908 
Write for free Catalog to Dept. P.859 


TINY RADIO PLAYS FOR 10 YEARS! 


NO TUBES—TRANSISTORS— 
) BATTERIES OR “PLUG-INS NEEDED 
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arrival or send $6.99 for 5 
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Free 1000 m 
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Citizens Band Applicants 
(Continued from page 54) 
Communications Commission, Citizens Ra- 
dio License Section, Washington 25, D. C. 
Do not mail it to your local FCC office. 

Processing time will be 60 - 90 days. 

If, for any reason, you “goof up” your 
application, it will be returned to you. If 
you correct it and return it to the FCC in 
30 days, it will be put in its original place in 
the processing line; otherwise it will be 
treated as a new application. When you 
make any changes on the returned form, it 
must be re-notarized. If the application is 
so badly “fouled up” that you have to make 
out a new one. be sure to include the orig- 
inal with the new application. 

Follow These Rules. Here are a few 
important rules to which you should pay 
particular attention: 

1. Profane, indecent, or obscene language 
is prohibited by law, and severe penalties 
are provided for violators. 

2. You may not engage in either broad- 
casting (music, radio programs, etc.) or in 
communications for hire. 

3. When you change your address, you 
must obtain a new license showing the new 
address. 

4. The tip (or top) of your antenna may 
not exceed 20 feet above the ground, nat- 
ural formatien, or existing structure 
(building, water tower, etc.). 

5. You are responsible for the manner in 
which your station is operated, regardless 
of who is actually operating it. 

6. Your license can be revoked for failure 
to comply with the law and the FCC rules. 
Keep informed of changes in regulations. 

7. Your radio equipment can not be used 
for any purpose contrary to federal, state, 
or local law. 

8. Transmitter adjustments which might 
affect the proper operation of the station 
must be made by or under the supervision 
and responsibility of a licensed commercial 
operator holding a first- or second-class 
license. 

9. Finally, remember that the Citizens 
Radio Service was set up to fill a need for 
a short-range personal or business com- 
munications service for the average citizen. 
It will work only if each user shows due 
regard for the rights of the other fellow. 
It is not a “no examination” ham service 
and it is not meant to be used by “rag- 
chewer” clubs or would-be DX artists. -3Q- 
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After Class 
(Continued from page 104) 


necessary for the antenna to operate prop- 
erly and may be accomplished by simulat- 
ing a ground condition at the base of the 
antenna through the use of a ground plane 
system (see Fig. 2). 

In the ground plane system, copper wires 
cut to quarter wavelengths of the frequen- 
cies to which the antenna is tuned are 
attached radially, with wires of the same 
length opposite cach other, to the base of 
the antenna mounting. They are insulated 
from the antenna’s driven element and the 
roof but connected to a good earth ground 
and the transmission line shield. 

In effect, the ground plane system pro- 
vides a ground cut to specified wavelengths 
and then suspended in mid-air at the point 
where it is needed. In practice, ground 
plane radials gencrally act as supports for 
the vertical antenna mast as well as being 
part of the clectrical installation. 

Safety and Efficiency. A sound knowl- 
edge of basic ground theory and procedures 
is necessary for each person who works or 
experiments with electronic devices. Good 
grounding techniques assure the operation 
of clectronic equipment at maximum effi- 
ciency and with minimum electrical shock 
hazard. —30- 


FCC AMATEUR RULE CHANGE 


Novice, Technician and Conditional Class 
amateurs can now be required to take an FCC- 
supervised examination whenever quiet hours 
are imposed on their stations. In the past only 
Conditional Class "mail order" licensees were 
subject to re-examination. The exact text of 
the new rule change is given below. 


12.45 Additional Examination tor holders of Nov- 
ice, Technician, or Conditional Class operator 
licenses. 


(a) The Commission may require a licensee hold- 
ing a Novice, Technician, or Conditional Class of 
operator license to appear for a Commission- 
supervised license examination at a location desig- 
nated by the Commission. If the licensee fails to 
appear for this examination when directed to do 
so, or fails to pass such an examination, the Nov- 
ice, Technician, or Conditional Class operator 
license previously issued shall be subject to can- 
cellation, and upon cancellation, a new license 
will not be issued for the same class operator 
license as that cancelled. 


(b}) Whenever the holder of a Novice, Techni- 
cian, or Conditional Class amateur operator 
license is required by the Commission to restrict 
the operation of his amateur station, in accordance 
with the provisions of 12.152, 12.153, or 12.154, the 
necessity for such restriction shall be considered 
sufficient grounds to require the holder of the 
Novice, Technician, or Conditional Class license to 
appear for a Commussion-supervised examination. 
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only 15c for this 
authoritative guide 

to building an 
inexpensive 
record 


reprinted from 
HiFi REVIEW 


Now—you can build a record library of hi-fi 
classics from the steadily growing catalogue of 
$1.98 releases! More than half a dozen big record 
companies are re-issuing great performances on 
the new $1.98 labels. You can have a guide to the 
best of these for 15¢—by ordering this reprint of 
a recent article in HiFi REVIEW. Complete with 
catalogue number, artist, orchestra and conductor 
information—it’s a fabulous guide to building up 
a high fidelity library of basic classics! 


In addition, HiFi REVIEW’s Music Editor, David 
Hall, gives you the background of the $1.98 mar- 
ket . . . evaluates the discs being offered at this 
price ... pinpoints the future of high-quality, 
low-price records. 


If you’ve been thinking of starting a record col- 
lection or adding to the one you have—this re- 
print is your best guide! Order your copy today 
—simply mail 15¢ in coin or stamps with the 
coupon below. But the supply is limited, so order 
now! 


j 

| WiFi REVIEW 

! Box 1778R 

Church Street Station 


j New York 8, N.Y. 


Please rush my copy of the HiFi REVIEW 
| reprint on building a library of $1.98 records. 
| I enclose 15¢ to cover pastage and handling. 


Name 


| Address. _ Bae 


|] Gity, _ __.____._ Zone _State_ 


Short-Wave Report 
(Continued from page 106) 


Argentina—R. Nacional, LRA, Buenos Aires, 
operates as follows: to Central Europe on 
15,345 ke, at 1400 in Spanish, 1500 in German, 
1600 in Italian, 1700 in French, 1800 in English, 
and 1900 in Portuguese; to Eastern N.A. on 
9690 kc. at 2100 in Spanish, 2200 in English; 
to Western N.A, on 9690 ke. at 2302 in Spanish, 
0002 in English. Reports go to: Radio Nacional, 
Sarmiento 151, Buenos Aires, Argentina, They 
usually answer reports by registered mail. 
(WPES3EK, BT) 

Ascension Island—This rare country can be 
heard at times between 0900 and 1100 when 
Cable & Wireless, Ltd. beams a single-sideband 
transmission to New York over ZB1235, 23,583 
ke. This 5-kw. telephone station reportedly 
will QSL. (TF) 

Belgium—Brussels may be noted daily except 
Wednesdays on 11,850 and 9655 ke. at 1930- 
2000. The 9655-ke. channel is the Leopoldville 
(Belgian Congo) relay station. Reports go to: 
The International Goodwill Station, P. O. Box 
26, Brussels, Belgium. (WPE9LF, WPE2RV, 
WPE3EK) 

Burma—Rangoon has been noted on 6035 ke. 
with ID at 0915, Eng. news from 1000 to 1015 
s/off with fading. The 9640-kc. channel has 
not been heard lately. (URDXC) 

The Rangoon outlet on 15,365 kc. also has 
news at 1000; it faded rapidly. The dual 11,765- 
kc. channel was not heard. (MO) 

China—The latest schedule from Peking 
reads: to N.A. East Coast at 2030-2130 on 
15,095 and 17,720 kc.; to N.A. West Coast at 
2230-2330 on 15,115 and 17,745 ke.; to Asia at 
0400-0430 and 0730-0800 on 11,820 and 15,095 
ke., and at 1030-1100 on 15,060 and 17,675 kc.; 
to Oceania at 0400-0457 on 15,060 and 17,835 
ke.; and to Europe at 1400-1500 and 1600-1700 
on 9457 and 11,650 kc. They have a “Letter- 
box” on Sundays and also on Mondays. 
(WPEQFA, WPE3EK, MR) 

Czechoslovakia—A late schedule from 
Prague reads: 1930-2000 on 9550, 11,745, 15,230, 
15,285, and 17,895 kc.; 2200-2300 on 9550, 11,725, 
11,745, 15,230, and 15,285 kc.; and 0333-0430 on 
11,725, 17,795, and 21,450 kc. Answers to lis- 
teners are given on Saturdays at 2200, Sundays 
at 0330 and 1930, and Mondays at 0000. Notes 
for hams and SWL’s are given on the first and 
third Friday of the month at 1930 and 0000 
and on the first and third Thursday of the 
month at the same times. (WPE5HO and 
WPEIJM) 

Denmark—Copenhagen currently radiates 
the following xmsns: on 9520 kc. at 2030-2130 
and 2200-2300 to N.A. and at 1800-1900 (Mon- 
days, Wednesdays, Fridays only) to So. Amer- 
ica; on 15,165 ke. at 0400-0500 (Tuesdays, 
Thursdays, Saturdays only) to the Far East, 
Australia, and New Zealand: at 0900-1000 
(Tuesdays, Thursdays, Saturdays only) to 
South Asia; at 1140-1240 «Tuesdays, Fridays 
only) and at 1240-1615 (daily) to Africa and 
the Mid-East. The latter xmsn is a Home 
Service program. A DX program is broadcast 
on Tuesdays from 2113 to 2138. (\WPE3EJ, WF, 
JM, RQ) 
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Ecuador—New stations are as follows: 
HCMVI, R. San Miguel de Ibarra, Ibarra, 6215 
ke., 250 watts; HCFK5, R. Cuenca, Cuenca, 
6135 kc., 250 watts; HCXOl, R. Otavalo, Ota- 
valo, 6115 kc., 250 watts; HCRQ2, La Voz del 
Tropico, Quevedo, 6030 kc., 200 watts; HCNF5, 
R. Difusora del Ecuador, Cuenca, 6020 kc., 250 
watts; HCMH6, Organizacion Radiofonica de 
Cotapazi, Latacunga, 5970 kc., 300 watts; 
HCRI1, R. Centro Radiofonica Imbabura, 
Ibarra, 5170 kc.; HCMV5, R. Popular Inde- 
pendiente, Cuenca, 5060 kc., 250 watts; HCPS5, 
Ondas Canaris, Azwgues, 5030 kc., 250 watts; 
HCOB5, Ondas Azules, Cuenca, 5028 kc.. 250 
watts; HCGHI, R. Tarqui, Quito, 4970 kc., 
300 watts; HCSJ1, R. Javier, Quito, 4950 ke.; 
HCUN2, R. Unidad Nacional, Guayaquil, 4025 
ke., 200 watts; HCSM6, R. Sira, Ambato, 3975 
ke., 200 watts; HCPZ1, R. Rumichaca, Tulcan, 
3950 ke., 200 watts. (WRH) 

El Salvador—A station with the ID La Voz 
de Comercia was found on 9544 kc. at 1930- 
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SHORT-WAVE CONTRIBUTORS 


Bill Fredericks (IVPEIAP), Everett, Mass. 

R, W. Robillard (WPEISM), Holyoke, Mass. 
William O'Brien (W'PEZRV), Syracuse. N.Y. 
Paul Buer (WPE2UP), Harrison, N. Y. 
Richard Woodyatt (IVPE3E/), Scranton. Pa. 
Richard Freeman (IVPE3EK), Philadelphia, Pa. 
George Cox (IWPE3INF), New Castle, Del. 
Royston Lawson (JV PE4EB), Murfreesboro, Tenn. 
Jerry Chouinard (IWWPESHO). Dallas, Texas 
William Flynn (WPE6AF), Pittsburg. Calif. 
Rex Lundquist (WPE6BO), Los Angeles, Calif. 
August Balbi (WPEOCIV), Los Angeles. Calif. 
J. Art Russell (IVPEGEZ), San Diexo. Calif. 
George Crabb (1l’PESCQ), St. Clair Shores, Mich. 
Ray Bohnenstuhl (IVE9LF), Collinsville, HL, 
John Beaver (IVPEOAE), Pueblo, Colo. 

Bob Cronberg (HW PEGRO), Minneapolis, Minn. 
James Brown (IU PEQEM), St. Marys, Kansas 
Curtis Schild (IVPEOFA), St. Louis, Mo. 
George Henley (G2PE3Y), Watford, England 
Abie Cox (4C), Asheville, N.C. 

Michael Chabak (AIC,, Astoria, N. Y. 

Tom Farmerie (TF), Pittsburgh, Pa. 

Werner Funkenhauser (WF), Kingsville, Ont. 
Pierre Gagne (PG), Hull, Quebec 

Charles Hailer (CH), Washington, D. C. 

H. Kato (//K), Okayama, Japan 

Charles Majko (CM), Newark, N. J. 

Jim Murphy (J/A/), Northville. Mich, 

Vinec McGarry (V1), Clayton. N. J. 

Al Neller (A.V), Lansing, Mich. 

Jim Monahan (170), East Haven, Conn. 

Larry Price (LP), Rome. Italy 

Richard Quam (KQ), Syracuse. N.Y, 

Donald Reed (DR), APO 119, New York, N. Y. 
Michael Rossman (2), Joliet. {I 

Eugene Simpson (45), Arlington, Mass, 

Robert Schwartz (KS). Brooklyn, N.Y. 

Butch Thornthwaite (47), Huntsville, Ala. 
World Radio Mandhook (WRI) 

Universal Radio DX Club (URDXC) 
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1945 with music. Tris may possibly be the 
listed YSS on 9552 ke. (VM) 

England—The current schedule from the 
British Broadcasting Corp. reads: to Canada, 
U.S. and Mexico at 1600-1845 on 17,715 kc., 
1600-2115 on 15,310 ke.. at 1800-2200 on 11,780 
ke., and at 2100-2200 on 9825 kc.; to the West 
Indies, Central and South America (North of 
the Amazon) at 1500-1815 and 1845-1945 on 
21,550 ke., at 1600-1815 and 1845-2200 on 17,810 
ke., at 1800-1815 and 1845-2200 on 15,070 kc., 
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and at 1945-2200 on 11,750 kce.; to South Amer- 
ica (south of the Amazon) at 1500-1945 on 
17,870 ke., at 1600-2200 on 15,360 ke., and at 
1800-2200 on 12,040 kc.; to South Georgia at 
1700-1945 on 12,095 ke. Call signs are: GST 
(21,550 ke.); GRP (17,870 ke.); GSV_ (17,810 
ke.); GRA (17,715 ke.); GSP (15,360 and 
15.310 ke.); GWC (15,070 Ke.); GRF (12,095 
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SHORT-WAVE ABBREVIATIONS 


BRC—Brilish Broadcasting Corp, 
Eng.—English 

1D—-Identification 

ke.—Kilocycles 

kw.—Kilowatts 

N.A.—North America(n) 
QsL—Verification 

R.—Radio 

s/off—Sign-off 

s/on—Sign-on 
xmsn—Transmission from station 
xmtr—Transmitter used by station 
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ke.); GRV (12,040 ke.); GVU (11,780 ke.); 
GSD (11,750 ke.); and GRH (9825 kc.). 
(WPEQ@AE) 

Luxembourg—F. Luxembourg, 6090 kc., is 
scheduled in Eng. at 1300-1900 (to 1930 on 
Saturdays) with request records at 1300-1500 
Monday to Saturday. (WPE2UP, G2PE3Y, MO, 
LP, DR) 

Netherlands—The latest schedule from Hil- 
versum reads: to Australia, N.Z. and Pacific 
Areas at 0400-0440 on 25,610, 21,480, and 17,810 
ke.; to South Asia and Africa at 1045-1125 on 
21,480, 17,810, and 15,455 ke. (and also on 6025 
ke. to Europe); to Europe and N.A. at 1615- 
1655 on 17,810. 15,455, and 11,950 ke. (and also 
on 6025 ke. to Europe; and to N.A. at 2130-2210 
on 11,950, 9745, and 6025 ke. A hobby session 
is aired on the third Friday of each month. 
(WPE8CQ, WPEQBO, WPEQEM, WPE2RV, 
AC, CH, ES, RS) 

Norway—The 100-watt LLA, 25,906 kc., is 
noted with a good signal at 0600 s/on dual to 
LLN, 17,825 kc., LLP, 21,670 ke., and 15.175 and 
11,735 ke. (*URDXC) 

Panama—HOLA, R. Atilantico, Colon, is noted 
on 9505 ke. with Eng. at 2100-2200 with news, 
pop music, and commercials. This pregram is 
not on the air Sundays. (CM) 

Portuguese Guinea—A station believed to be 
CQM, Bissau, has been heard broadcasting on 
3975 ke. from 1743 to 1756 with music and Por- 
tuguese announcements. Further checks are 
being made. (WPEQMAE) 

Rhedesia and Nyasaland—The Federal B/C 
Corp. is noted on 4911 kc. at a new time of 
2300 with varied musical numbers, Eng. an- 
nouncements, and frequent time checks. So 
far it has been noted on Sundavs only. 
(WPE3NF) 

Sterra Leone—The outlet on 3316 Kc. has 
been operating on reduced power of 1250 watts, 
rather than the listed 5000 watts, with a single- 
wire dipole antenna. This information came 
from I. C. Griggs, Chief Engineer of the sta- 
tion. (WPEGAF) 

South Korea—HLK29, Seoul, 17,745 kce., and 
HLK28, 15,410 ke., operate to Western N.A. at 
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] ALLIED RADIO CORP., Dept. 79-H9 


I © Send FREE Ailied Sup slement No. 185 


| Name 


SPECIAL PURCHASE! 


Originally sold 
as high as $16 


Now Only 
$450 


each 


$15.00 Dozen 


While they last! 
Perfect for 
Experimentors 
Hobbyists 


Radio Service 
en 


Students, etc. 


Hi Power 


TRANSISTORS 


Most Universal and Rugged 
Power Transistors Made! 


Can be used for 
Heavy Duty Rectifier 

.Solar Battery (By removing 
cap) 

. Sensitive Light Meter Cell 

. Audio Power in Transistor 
Radios (with less battery 
drain) 


Will replace any 
AUTOMOBILE 
RADIO 


POWER 
TRANSISTOR 
(with slight 
modifications) 
Schematic enclosed with each order 

Each one tested and fully guaranteed 


ORDER NOW! OFFER LIMITED! 
Please send check or money order with each order. 
2% deposit on C.O.D. orders. 


LONGTON BROS. ELECTRONICS 
1627 Eureka Avenue Wyandotte, Michigan 


Save On 
everything in 


electronics 


seno For ALLIED’S 
b BARGAIN SUPPLEMENT 


BIGGEST VALUES EVER! Save 
most on Stereo hi-fi systems 
and components. See top buys 
in build-your-own KNIGHT- 
KITS. Hundreds of values in 
recorders, amateur gear, P. A. systems, test 
instruments, TV accessories, electronic 
parts, tubes and tools. Send for your FREE 
Allied Supplement packed with bargains and 
new products. Save as never before! 


ALLIED RADIO 


ar 
ALBaD RA? 


100 N. Western Ave., Chicago 80, Ill. 


Address 


Se State 
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ADVERTISER'S INDEX 


ADVERTISER PAGE NO. 


Arkay 
Bailey Technical Schools 
Bell Sound Division .... 
Bell Telephone Laborator 
Burgess Battery Company 
Burstein-Applebee Co. 


Coyne Electrical School 
DeVry Technical Institute 
EICO 


Esse o Pathe rt nee nia 
Garfield Co., Inc., Oliver 
General Cement Mfg, Co, 
Gonset 
Grantham School of Electronics ... 
Grove Electronic Supply Company 
Halco Electronics 
Heath Company .. 
Hershel Radio Co, 


Jensen Industries, Inc. 
Jesse Jones Box Corp. ........ 
Johnson & Co, .............. 
Key Electronics Co, 
Kuhn Electronics 
Lafayette Radio 
Lektron 
Longton Brothers Electronics 
Micro Electron Tube Co. 


National Radio Co., Inc. ... 
National Radio Institute . 
National Schools 


Pacific International College 
Paco Electronics Co., Inc 
Palmer, Joe 


ginner's Luck.... 
Popular Electronics Classified 


RCA Institutes, Inc. . 
RCA_(Semiconductor) 
Rad-Tel Tube Co, ... 
Radio-Television Tra 
Radio Shack Corp. 
Rinehart & Co., Inc. .. 
Sarkes Tarzian 


Tru-Vac Electric Company 
U. S. Air Force 
Union Institute ................. 
Valparaiso Technical Institute 
Vanguard Electronic Labs, ... 
Video Electric Company .... 

Western Radio 


0030-0130, replacing 11,925 ke. Eng. is carried 
to 0100. (WPE6CW, WPEGEZ, URDXC) 

Spain—Madrid can be well heard to N. A. 
on 9363 kc. at 2215-2300, 2315-0000, and 0015- 
0100. The dual channel is 6130 ke. (WPEG6BO, 
WPE2RV, CH) 

United Arab Republic—Cairo, 11,990 kc., car- 
ries Eng. to Europe at 1630-1730 with music, 
news, and concerts. (WPE3EJ, WPEIAP, 
WPE2RV, PG, AN) 

Cairo’s 17,920-kc. channel is heard well in 
Japan in Eng. at 0830-0928 with news from 
0845. (HK) 

Damascus is heard in Eng. on 15,165 ke. with 
news at 1615, and in German on 9555 ke. from 
0045 to 0125 s/off. (\WPE2RV. WPE3EK) 

United States—The National Bureau of 
Standards, WWV, Boulder, Colo., has been 
conducting an extensive survey to determine 
the advisability of locating one xmtr in the 
central part of the U.S.A. This would be a unit 
of increased power that would enable the sta- 
tion to be heard throughout the service area 
at all times. (WPEG6EZ) 

USSR—Two stations noted recently are 
Khabarovsk, 9565 kc., weak at 1430 s/on, dual 
to 9376, but blocked by jamming from 1500 
(also noted at 0600), and Magadan, 7270 and 
9500 ke. at 0625 in Russian. (WPE3NF) 

Vatican City—Radio Vaticana has Eng. daily 
at 1000 and 1315 and on Mondays and Wednes- 
days at 0530 and 1100 on 9660 and 11,740 kc. 
(WPE3EK) 

Clandestine—The Greek Voice of Truth, is 
noted on 8067 and 9932 kc. at 0015-0030 in 
Greek; do not confuse this with R. Espana 
Independiente. A Caucasian Anti-Communist 
Alliance Station is heard on 8726 kc. with s/on 
at 2115 and the ID Govorit Kavhaz; beware 
of spurious 31-meter signals in this area. An- 
other station is Viva La Republica Dominica 
Liberacion, noted on 14,352 ke. from 1930 in 
Spanish. (WPE3NF, WPE4EB) 

Utility Stations—For three difficult countries 
to log, try the foilowing: Bermuda—through 
the Coast Guard Station NOC on 2182 kc. at 
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CLUB NEWS 


The Teen Shartwave Club (TSWC) is 
a year-old club with dues of $1.50 per 
year. Bulletins are currently being issued 
at one-month intervals. Report forms 
and various short-wave certificates are 
also available for members. Further de- 
tails may be obtained from: David 
Schade, 2801 Pyramid Ave., Pittsburgh 
27, Pa. 
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2230-0000 (the ID is Coast Guard Radio, and 
if you want a verification, send a stamped re- 
ply card); Libya—try for Wheelus Air Force 
Base on 11,228 ke. around 1800-2000 «mail re- 
ports to 1950th AACS Squadron, APO 231, 
New York. and enclose a stamp): Hawaiian 
Islands—try for Hickam Field on 13,215 ke. at 
0000-0300 (ID is merely Hickam, and reports 
go to Officer in Charge. USAF Acro Station, 
APO 953, San Francisco, Calif. with stamp 
enclosed). (MC) 30— 
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BARGAIN BASEMENT 


SAVE ON THESE SPECIAL BUYS OF THE MONTH 


Buy One At Our Regular Low Price And 


ONE CENT SALE Get The Second For Only 1c Mare 


CITIZENS BAND TRANSMITTER (27 MC) ctansia complete with cystal. 
$0.99 on. two for $10.00, 

TRANSMITTER 2 
$12.49 ca. two for $12 at 

CITIZENS BAND CEIVER chuasix tunable through all 22 channels. Complete 
with wuho amplifier, $9.00 es. two for $10.00, 

AMATEUR BAND TRANSC RD4-148 MICO chassis with doal VULF triodes 
for waikie-talkir radiophone, ma. two for $10.00, 

COILED CORD 4 conductor 1 ephone cord, Extends to over 4 ft. .99 en. two for 
$1.41. 


r to nhove tat with 5 watt RE stage instend of > watt. 


” 


KIT OF PARTS for AM-FPM VILE radio reeviver. Limable from 80-200 me whieh 
ravludes U.S. sat-bhte frequencies, $6.99 ex twa for $700, 

SUPER SPECIAL: Atte seme ery etal contrailed PM radiouhone mobile 
transmitter wath vee und dvnnmetor power supply Cirig. cost over $400.00, 
Can be converted lo Citizens Rand. U aed good condition $24.09 ex. two for $25.00 


F.0.B, Hollie N.Y. 


LIMITED QUANTITY—NO LITERATURE OR CATALOG 
Remit ip fuil Include suflirrent postage, No C.O.0)'8, 


VANGUARD ELECTRONIC LABS. 8137-58. y, 


EXPERIMENTERS AMATEURS HOBBYISTS 


We are again reducing a large Inventory of brand new vacuum 
tubes and this ‘“get-acquamted'’ offer is limited to the steck on 
hand, AN tubes in each assortment are different, and every tube 
is brand-spunking new. 
10 electron tubes Including 3” cathode ray tube only. . .$1.95 
15 including 5” CRY...$2.95 20 including 7” CRT. ..$3.95 
All three of the above assortments for just. ..$7.95 


Order early and we will include in your assortment a special high 
voltage rectifier and famous WE-717-A tubes. Your order will be 
sent via insured parcel post; just pay postman postage plus 
small COD charge. We have many unhelievabte values in fovern- 
ment electronic surplus, much of it for sale at prices repregenting 
mere pennies on the dollar of cost. 


WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN 
JOE PALMER 
P. O, Box 6188 CCC Sacramento, California 


DOUBLE-VALUE TRANSISTOR SALE!! 


2N234 . 2N255 ...-.6.-- 2 for $2.99 
».2 for 2.99 


Kit of 25 Assorted Tubular Bypass Condensers. 
Kit of 10 Assorted 25-50-1100 Watt Resistors... . 
Varicap High Q Voltage Variable Capacitor........ Only z 

3 to 30mmf—1 to SOO Megacycles—Peak 200 Volts—Herm. Sealed 
6 Transistor Portable Radio K ts with Cabinet ....Only $22.95 
4 Transistor Portable Radio Kits with Cabinet. .... Only $14.95 


GROVE ELECTRONIC SUPPLY COMPANY 


4103 W. BELMONT AVE. CHICAGO 41, ILLINOIS 
Include postage with money order—Send for bargain flyer. 


DIAGNYZER}S) 


ELECTRONIC. TESTER 
for DO-IT-YOURSELF SERVICING 
COMPLETE TRAINING COURSE AND SERVICE MANUAL 
INCLUDED FREE WITH EACH INSTRUMEBIT 
INDISPENSIBLE—FOR TV, RADIO, HLFI 
Appliances, Autos, lectricel Tools. Used in Home, 
Shop and Farm, Checks Radio and TY Tubes, C-om- 
ponents, Voltages and Circuits, etc. 
INEXPENSIVE TO OWN, EASY TO USE 


ays 
walue for mo 


APPARATUS DEVELOPMENT 
Dept. Kil) Wethersfield, Conn. 


co. 


YOUR COPIES OF 


POM AP 


LLECTRONILS 


POPULAR ELECTRONICS 


ARE VALUABLE 


Now you can keep a year’s copies 


looking leatherette file that makes 
reference. 


KEEP THEM 

NEAT ... CLEAN 

. . » READY FOR 
INSTANT REFERENCE! 


of POPULAR ELECTRONICS in a rich- 
it easy to locate any issue for ready 


Specially designed for PopuLAR ELECTRONICS, this handy file—with its 

distinctive, washable Kivar cover and 1!6-carat gold leaf lettering—not 

only looks good but keeps every issue neat, clean and orderly. 

So don’t risk tearing and soiling your copies of POPULAR ELECTRONICS 
always a ready source of valuable information. Order several of these 

PopuLar ELecTRONICcS volume files today. They are $2.50 each, post- 

paid—3 for $7.00, or 6 for $13.00. Satisfaction guaranteed, or your 


money back. Order direct from: 


JESSE JONES BOX CORP., Dept. PE 


(Established 1843) 


Box 5120 


August, [959 


‘ 


Philadelphia 41, Pa. 
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RATE: 50¢ per word. Minimum [0 words prepaid. October issue closes August 5th. Send order and remittance to POPULAR ELEC. 
TRONICS, f Park Ave, New York 16, N. Y. 


FOR SALE 


4 


FREE Fluorescent Lighting Bargain Catalog-Easily assembled 
kits; repair parts; fixtures. Shoplite, 650 E. Franklin, Nutley 
10, New Jersey. 


Se eee eee 
SEALED Cartons: Fisher 55A $119; 80-1 $140; Dynavox Stereo 
Phono $30; RekO-kut K-33 $30; Bell 1206 $175; B) Arm $13; 
E-V Aristocrat $50. Free Catalog HiFi, Roslyn, Pa. 


PORTABLE Physics laboratory complete with all apparatus and 
manual of 107 experiments, $49.00. Mode! Atom Smasher, 
$9.95 up, 3-in-1 Electromagnet, $14.95, Raymaster Cloud Cham- 
ber, $16.00 up, Spinthariscope, $2.00. Send 25¢ for literature 
about these and many other fascinating new scientific products, 
Atomic Laboratories, 3086 Claremont Ave., Berkeley, Calif. 


SAFCORDE Electrical Outlet Mode! W-1, 120 Volts, 10 Amperes, 
1200 Watts, Six Outlets, Switch, Pilot Light. Both lines fused 
$9.95. P. W. Carpenter, Box 52, Barre, Vermont. 


GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes, 
Parabolic Reflectors, Picture Catalog 10¢. Meshna, Malden 48, 
Mass. 


TRADE-IN Television Sets $9.95 Plus Shipping. Jones Tv, 
Sanatoga, Pa. 
TELEVISION & Radio Tubes, Parts and Supplies. Guaranteed. 


Hi-Quality Tube Co., Inc., 284 Lafayette St., Rahway, New Jersey. 


TUBES—TV, Radio, Transmitting and Industrial Types at Sen- 
sibly Low Prices. New, Guaranteed 1st Quality Top Name Brands 
Only, Write for Free Catalog or Call WAlker 5-7000. Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N.Y. 


DIAGRAMS for repairing radios $1.00, Television $2.00. Give 
make, model. Diagram Service, Box 672-PE, Hartford 1, Conn. 


GOVERNMENT Sells—Surplus Electronics; Walkie-Talkies; Test 
Equipment! Oscilloscopes; Radar; Sonar; Surplus Aircrafts; Boats; 
Jeeps; Misc.—You buy direct now from U. S. Government Depots 
at fractions of Army & Navy costs—Send for bulletin “Depot 
List & Procedure,” $1.00. Box 8-PE, Sunnyside 4, New York. 


RADIO & TV Tubes at Manufacturers Prices! 100% Guaranteed! 
Brand New! No re-bands or pulls! United Radio, Box 1000, 
Newark, N. J. 


RARCAING nn Doce eee 
BARGAINS—on Resistors, Capacitors, Transformer, and other 
Electronic parts. Write for catalogue, just send 20¢. JJJ Elec- 
tronics & Co., Box 226, Yerington, Nev. 


SERVICE, popular brand electronic kits wired, tested and cali- 
brated by First Class Technician. Inquiries invited, no obliga- 
tion. Fincher Electronics, Lennox, South Dakota. 


SEXIAC. World’s only electronic digital computer kit. Can be 
expanded to include internal programming. Not a toy. 14 
triodes, printed circuits and 2 lesson course. $27.50 complete. 
Willis G. McCormick Co., 15733 Septo St., Sepulveda, Calif. 


15 TESTED One-Tube circuits with transistor “Radiobuilder”— 
25¢. Laboratories, 1131-1 Valota, Redwood City, California. 


’ es = 


INSTRUCTION 


we 


ELECTRONIC And Aeronautical Engineering Technology. Two 
Year Courses. Bachelor of Science Degree in three years, 
Northrop Institute in Southern Catifornia Prepares you for 
highly paid positions in Aviation and Electronic industries. Em- 
ployment assistance during school and after graduation, Ap- 
proved for Veterans. Write for free catalog. Northrop Institute 
of Technology, 1183 Arbor Vitae, Inglewood 1, California. 


BOOKS 10¢—all subjects—catalog 10¢. Cosmic, Clayton 2-3, Ga. 
CALCULUS or Algebra, Easy Practical Lessons, First Four $1. 
Mathco, 4256 Minmor, Cincinnati 17, Ohio. 
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COMPLETE Correspondence Course in Radio, TV, & Electronics. 
Only 12 sections. Includes Ist Class License Prep. Very Low 
rates. Ascot School of Electronics, Box 29092, Los Angeles 29, 
Calif. 


CAMERA Repairmen greatly needed! You can learn manufacturer's 
service methods at home, in your spare time! Free, big illus- 
trated book tells how! Write today, National Camera Repair 
School, Dept. (ZE) (3) Englewood, Colorado. 


CODE learned forever in minutes with amazing memory aid. $1. 
McKenzie Enterprises, Box 245, Palo Alto, California. 


SPECIAL offer, complete correspondence course in Radio, Elec- 
tronics and Television. All new material. Only $49.50, Formerly 
sold for over $300.00. 44 books, over 2000 pages. Limited 
supply. For details write Box 601, % Popular Electronics, One 
Park Avenue, New York 16, N. Y. 


CITIZENS and ham band. Complete plans and assembly instruc- 
tions crystal controlled receiver, transmitter and cabinet. Send 
pee to L, Fletcher W@EXC, 1017 Goodrich, St. Paul 5, Minne. 
sota, 


LEARN Transistors—$2.00 per lesson—learn by doing—test 
transistors quick test—Alpha, Beta factors, NPN, PNP—build 
receiver—repair radios—10 lessons complete course. Crystal 
Instruction Co., Box 827, Boston 3, Mass. 


poe ee tears Ee OO OED sso ae 

CITIZENS Band Transceiver printed circuit board, use your own 

parts, eliminates most wiring, full instructions, parts list. 

eee No, C.0.D. Electronic Service, 318 Dorwil Drive, Akron 
, Ohio. 


TELEPHONE Extension in your car. Answer your home telephone 
by radio from your car. Complete diagrams and instructions 
$1.25, C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif. 


EAVESDROP with a pack of cigarettes. Miniature transistorized 
radio transmitter. Complete diagrams and instructions $1.25. 
C. Carrier Co., 5880 Hollywood Bivd., Hollywood 28, Calif. 


POLICE Radar Detector. Stop before those radar speed traps. 
Fool proof, legal system. Complete diagrams and instructions 
$2.75. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif, 


BE a Spy! Correspondence course in wire tapping, bugging, 
recording techniques, microphotography, invisible and remote 
photography, telescopic and aerial photography. Lessons in 
surveillance, tailing and use of equipment. Complete course 
auto: C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, 
alif, 


eS 
TV Tape Recorder. Correspondence course and home construc- 
tion details. Build your own Video Recorder. Complete course 
and construction details $18.75. C. Carrier Co., 5880 Hollywood 
Blvd., Hollywood 28, Calif. 


MATHEMATICS. Home study. Consult catalog in public library. 


UCSM, Philadelphia 26. 
=O) \ 
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RECORDERS, Hi Fi. Free Wholesale Catalogue. Carston, 215-P 
East 88, N.Y.C. 28, 


DISGUSTED with “HI” Hi-Fi Prices? Unusual discounts on your 
High Fidelity Requirements. Write Key Electronics, 120 Liberty 
St., New York 6, N. Y. EVergreen 4-6071. 


UNUSUAL Values. HiFi Components, tapes and tape recorders. 
Send a package quotations. Stereo Center, 18 W. 37 St., 
N.Y. C. 


~—-HIGH-FIDELITY 


* fo is es Py ag clare 


INVENTIONS WANTED 


. 


INVENTIONS wanted. Patented: unpatented. Global Marketing 
Service, 2420 77th, Oakland 5, Calif. 


POPULAR ELECTRONICS 


WANTED 


CYLINDER and old disc phonographs. Edison Conqueror, Idelia, 
and Oratorio models. Berliner Gramophones and Zono-o-phones, 
Columbia cylinder Graphophones, and Coin-operated cylinder 
Phonos. Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi components. 
Popular Electronics, Box 50, 1 Park Ave., New York 16, N. Y. 


MERCURY, Platinum, Silver, Precious Metals. Ores Assayed. 
Mercury Refiners, Norwood, Massachusetts. 


CASH Paid! Sell your surplus electronic tubes. Want unused, 
clean transmitting, special purpose, receiving, TV types, mag- 
netrons, klystrons, broadcast, etc. Also want military & 
commercial lab test and communications gear. We swap too, 
for tubes or choice equipment. Send specific details in first 
letter. For a fair deal write, wire or telephone: Barry, 512 
Broadway, New York 12, N. Y. WAlker 5-7000. 


TAPE & RECORDERS 


BIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown, 
Ferrograph, Presto, Pentron, Components. Accessories. Catalog. 
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N, Y. 


TAPE Recorders, Hi-Fi Components, Sleep Learning Equipment, 
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174 
St., Flushing 65, N. Y. 


12 IN. LP’s from your tape $6.00, 3/$15.00. Impco, Box 1266, 
Oak Bluffs, Mass. 


PATENTS 4, 


SAVE High Fees. Apply for your patent yourself. New Kit now 
makes it easy. Free ‘‘Registration Form.'’ Miss Clare Ardun, 
806 Wm. Penn Annex, Philadelphia 5, Pa. 


MISCELLANEOUS 


KITS wired and tested. Naczas Kit Service, 273 Belmont Street, 
Manchester, N, H. 


SHOPPING GUIDE 
Classified 


A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT 
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 


BUSINESS OPPORTUNITIES 


t 

i 
MAKE $25-$50 Week, clipping newspaper items for publishers, 
Some worth $5.00 each. Particulars free. National, 81-DG, 
Knickerbocker Station, New York City. 


WE Pay $4.50 Ib. dried. Grow Mushrooms. — Cellar, shed and 
outdoors. Spare, full time, year round. We pay $4.50 |b. Free 
Book. Mushrooms, Dept. 334, 2954 Admiral Way, Seattle. Wash. 


EARN extra money selling advertising book matches. Free 
samples furnished. Matchcorp, Dept. MD-49, Chicago 32, Illinois. 


August, 1959 


VENDING Machines—No Selling. Operate a route of coin ma- 
chines and earn amazing profit. 32-page catalog free. Park- 
way Machine Corporation, Dept. 12, 715 Ensor St., Baltimore 
2, Md. 


FIND Money In your mailbox. Start your own Mail Order busi- 
ness. Experience unnecessary. Experts show you how. Write 
Richton Company, 157K, Maplewood, New Jersey. 


OPERATE Profitable mail order business!! Write: Bond, 1637-X, 
West Vernon, Phoenix, Arizona. 


RUN a spare-time Greeting Card and Gift Shop at home. Show 
friends sampies of our new 1959 Christmas and All Occasion 
Greeting Cards and Gifts. Take their orders and earn to 100% 
profit. No experience necessary. Costs nothing to try. Write 
today for samples on approval. Regal Greetings, Dept. 148, 
Ferndale, Michigan. 


DETECTIVES—Work home—travel. Exderience unnecessary. De- 
tective Particulars free. Write, Wagorer, 125-X West 86th, N. Y. 


PLASTICS 


ae ae ae he | 


NEW Liquid Casting Plastic, clear culors. Embed real flowers, 
minerals, biological specimens, delicate instruments, electronic 
parts. Also cold-setting resin and fiberglass for laminating, 
casting, molding, coating. Manual 25¢. Castolite, Dept. J-108, 
Woodstock, Illinois. 


EMPLOYMENT INFORMATION 


JOBS Overseas! Janecek Development Co., 109 Hub Station, New 
York 55, N. Y. 


AMERICAN Qverseas Jobs. High Pay. Men, Women, Transporta- 
tion Paid. Free Information. Write: Transworld, Dept. NR, 200 
West 34th St., New York 1, 


STAMPS & COINS 


REVISED Coin Bargain Catalog, 25! Dollar Collections: (7 In- 
dian Cents); (6 Liberty Nickels)—both, $1.89! ''Prices Paid’’ 
listing, $1.00! Sullivan, 128-FH East Fourth, St. Paul 1, Minn. 
105 DIFFERENT U.S. stamps 25¢. Approvals included. Shelron, 
Box 907-£, New York 8, N. Y. 


LEATHERCRAFT 


a 
FREE ‘'Do-It-Yourself" Leathercraft Catalog. Thandy Leather 


Company, Box 791—D31, Fort Worth, Texas. 


MISCELLANEOUS 


ELECTRIC Pencil: Engraves all 
10511 ZD Springfield, Chicago 43. 


ADVERTISE: 24 words, 100 Canadian Newspapers, $5.50. Lists 
Free. Advertising Bureau, 10511-PA Springfield, Chicago 43. _ 


“WINEMAKING: Beer, Ale Brewing.” Illustrated. $2.00. Eaton 
Books, Box 1242-C, Santa Rosa, California. 


BIZARRE Fashions! Illustrated Catalogue, $1.00. 
2804-P, Hollywood 28, Calif. 


SONGPOEMS And Lyrics Wanted! Mall to: Tin Pan Alley, Inc., 
1650 Broadway, New York 19, N. Y. 


NEW 1959 Automobiles—to 25% off retail. Delivered anywhere. 
Meder, 550-PE, Fifth Avenue, New York 36. 


Metals $2.00. Beyer Mfg., 


Renee. Box 
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SHIPPED ON APPROVAL 


NO MONEY WITH ORDER — 


Oe ne et ree re 
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SUTERIOR'S 
NEW 
MODEL 8&3 


ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8’ to 30” types. 


@ Model 83 is not simply a rehashed black 
and white C.R.T. Tester with a color 
adapter added. Model 83 employs a new 
improved circuit designed specifically to 
test the older type black and white tubes, 
the newer type black and white tubes and 
all color picture tubes, @ Model 83 provides 
separate filament. operating voltages for the 
older 6.3 types and the newer 8.4 types. 
@ Model 83 employs a 4” air-damped meter 
with quality and calibrated scales. @ Model 
83 properly tests the red, green and biue 
sections of color tubes individually—for 
each section of a color tube contains its 
own filament, plate, grid and cathode. @ 
Model 83 will detect tubes which are appar- 
ently good but require rejuvenation, Such 
tubes will provide a picture seemingly good 


.R.T. Tube Tester 
Total Price $38.50 


Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


C.R.T. TESTER 


Tests ons Rejuvenates ALL PICTURE TUBES 
ALL COLOR TUBES 


NO €.0.D. 


Test ALL picture tubes—in the carton— 
out of the corton—in the set! 


but lacking in proper definition, contrast 
and focus. To test for such malfunction, 
you simply press the rej. switch of Model 
83. If the tube is weakening, the meter 
reading will indicate the condition. @ 
Rejuvenation of picture tubes is not simply 
a matter of applying a high voltage to the 
filament. Such voltages {mproperly applied 
can strip the cathode of the oxide coating 
essential for proper emission. The Model 83 
applies a selective low voltage uniformly to 
assure increased life with no danger of 


cathode damage. 
3 3” 


Housed in handsome portable 
Saddle Stitched Texon case— 
complete with sockets for all 
black and white tubes and 
all color tubes, Only 


Superior’s New Model TV-50A GENQMETER 


V Audio Frequency Generator 


Model TV-S0A GENOMETER . 


Total Price, . . 

Terms: $11.50 ofter 10 day trial, then 
$6.00 monthly for & months if sotis- 
factary. Otherwise return, no explana- 
tion necessary. 


R. F, SIGNAL GENERATOR: The Model 
TV-50A Genometer provides complete 
coverage for A.M. and F.M, alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentats and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 


7 Signal Generators in One! 


VR.F. Signal Generator for A.M. ¥ Bar Generator 
VRE. Signal Generator for F.M. 


V Cross Hatch Generator 
V Color Dot Pattern Generator 


V Morker Generctor 


This versatile All-Inclusive GENERATOR Provides ALL 
the Outputs for Servicing: 
A.M. Radio +» F.M. Radio + Amplifiers - Black and White TV 
« Color TV 


VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 
cycle sine-wave audio, the Model TV- 
50A Genometer provides a variable 300 
cycle to 20,000 cycle peaked wave 
audio signal, 


BAR GENERATOR: The Model 
TV-50A projects an actual Bar 
Pattern on any TV Receiver 
Screen, Patterns will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 


CROSS HATCH GENERATOR: The Model DOT PATTERN GENERATOR (FOR COLOR TV) 
TV-50A Genometer will project a cross- Although you will be able to use most of your 
hatch pattern an any TV picture tube. regular standard equipment for servicing Color TV, 
The pattern will consist of non-shifting, the one addition which is a “must” is o Dot Pattern 
horizontal and vertical lines interlaced ta Generator, The Dot Pattern projected on any color 
provide a stable cross-hatch effect. TV Receiver tube by the Model TV-50A will enable 


you to adjust for proper color convergence. 
MARKER GENERATOR: The Model TV-50A includes all the most 
lutely complete with shielded leads 


frequently needed marker points. The following markers are pra- 
vided: 189 Ke., 262.5 Ke., 456 Ke., 600 Ke., 1000 Ke., 1400 Ke., 1600 ‘AT 50 
and operating Only 


USE APPROVAL FORM ON NEXT PAGED 


is the color burst frequency). 
-NO INTEREST OR FINANCE CHARGES 
ADDED! 


if aot completely satisfied, you are privileged to return the 
Tester to us, cancelling any further obligation. 


Dept.D-619 3849 Tenth Avenue, New York 34,N. Y. 


The Model TV-50A comes cbso- 


instructions. 


We invite you to try before you buy any of the models de- 
scribed on this and the following pages. If after a 10 doy 
trial you are completely satisfied and decide to keep the 
Tester, you need send us only the down payment and agree 
to pay the balance due at the monthly indicated rate. 


MOSS ELECTRONIC, INC, 


148 PRINTED IN U.S.A, POPULAR ELECTRONICS 


TRY FOR 10 DAYS 


before you buy! 


then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. 


Model 82A—Tube Tester 


Total Price . $36.50 


Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 


Model TW-11—Tube Tester 
Total Price $47.50 


Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 


We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
tf after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due at the monthly indicated 
rate. 


NO INTEREST 
OR FINANCE 
CHARGES ADDED! 


If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! » 


Superior’s New 


meaiea A truly do-it-yourself type 


(over 600 types in- 


TEST ANY TUBE IN 10 SECONDS FLAT! 
(3) Press down the qual- 
ity button — 
cluded), 


THAT'S ALL! Read emission quality direct on bad-good meter scale. 


Turn the filament 
selector switch to posi- nated on our chart 


Insert it into a num- 
(2) bered socket as desig- 
tion specified. 


FEATURES: 


e Tests over 600 tube types. « Tests OZ4 and 
other gas-filled tubes. e Employs new 4” meter 
with sealed afr-damping chamber resulting in 
accurate vibrationless readings. e Use of 22 
sockets permits testing all popular tube types 
and prevents possible obsolescence. e Dual 
Scale meter permits testing of low current 
tubes. e 7 and 9 pin straighteners mounted on 
panel. e All sections of multi-element tubes 
tested simultaneously. e Ultra-sensitive leak- 
age test circuit will indicate leakage up to 5 
megohms, 


Production ot this Model was delayed a full 
year pending careful study by Superior's en- 
gineering staff of this new method of testing 
tubes. Don't let the low orice mislead you! 
We claim Medel 82A will outperiorm similar 
looking units which sell for much more—and 
as proof, we offer to ship it on our examine 
before you buy policy. 


Mode! 82A comes housed in 
handsome, portable, Saddle- 
Stitched Texon case. Only.... 


$ 50 


Net 


Superior’s 
New Model 


® Tests all tubes, including 4, 5, 6, 7, 
Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub-miniatures, Novals, Sub- 
minars, Proximity Fuse Types, etc. 


e Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test- 
ing. All elements are numbered according 
to pin-number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 


© Free-moving built-in roll chart provides 
complete data for ail tubes. Printed in 
large easy-to-read type. 


STANDARD PROFESSIONAL 


~f UBE TESTER 


NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and Joose 
internal comnections. 
EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low-current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low-cur- 
rent types. 


Housed in hand-rubbed ook 547% 


cabinet Net 


MOSS ELECTRONIC, INC. 


© Model 83.. Total Price $38.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 


{0 Model TV-50A ..Total Price $47.50 
$11.50 within 10 days. Balance 
$6.00 monthly for 6 months. 


O Model TW-11 
$11.50 within 10 days. 
monthly for 6 menths. 


eee ee Ue 
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.... Total Price $47.50 
Balance $6.00 


All prices net, F.O.B., N. ¥. C. 


- BC f wt 4 ft 


Dept, D-619 3849 Tenth Ave., New York 34, N.Y, 


Please send me the units checked on approval. If completely satisfied | will pay on 
the terms specified with no interest or finance charges added. Otherwise, | will return 
after a 10 day trial positively cancelling all further obligation. 


O Model 82A...Total Price $36.50 
$6.50 within 10 days. Balance 
$6.00 monthly for 5 months, 


O Model 77_—‘ Total Price $42.50 
$12.50 within 10 days, Balance 
$6.00 monthly for 5 months. 


O Model 79 . Total Price $38.50 
$8.50 within 10 days, Balance 
$6.00 monthly for 5 months. 


Zone .... State. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. 


e Extra large meter scale enables us to print 
all calibrations in large easy-to-read type. 


e Employs a 12AU7 as D. C. amplifier and 
two 9006's as peak-to-peak voltage rectifiers 
to assure maximum stability. e Meter is 
virtually burn-out proof. The sensitive 400 


AS A DC VOLTMETER: The Model 77 ts in- 
dispensable in Hi-Fi Amplifier servicing and 
a must for Black and White and color TV 
Receiver servicing where circuit loading can- 
not be tolerated. 


AS AN ELECTRONIC OHMMETER: Because 
of its wide range of measurement leaky ca- 
pacitors show up glaringly. Because of its 
Sensitivity and low loading. Intermittents 
are easily found, isolated and repaired. 


AS AN AC VOLTMETER: Measures RMS 
values if sine wave, and peak-to-peak value 
if complex wave. Pedestal voltages that de- 
termine the “‘black’’ level in TV receivers 
are easily read. 


Madel 77—VACUUM TUBE VOLT- 


METER. , Total Price. . . .$42.50 
Terms: $12.50 after 10 day trial, then 
$6.00 monthly for 5 months if sotis- 
factory. Otherwise return, no exptona 
tion necessary. 


DIODES 


The model 79 represents 20 years of continu- 
ous experience in the design and production 
of SUPER-METERS, an exclusive SICO de- 
velopment. It includes not only every circuit 
improvement perfected in 20 years of speciali- 
zation but, in addition includes those services 
which are ‘‘musts"' for properly servicing the 
ever-increasing number of new components 
used in all phases of today’s electronic fro- 


e@ D.C. VOLTS: 0 to 7.5, 15/75, 150/750 
1.500. @ A.C. VOLTS: 0 to 15/30 150/300 
1,500 3.000 @ D.C. CURRENT: 0 to 1.5/15 
150 Ma. 0 to 1.5,15 Amperes @ RESIST- 
ANCE: 0 to 1,000/ 100,000 Ohms, 0 to 10 
Megohms. @ CAPACITY: .001 to 1 Mfd., 1 to 
50 Mfd. @ REACTANCE: 50 to 2.500 Ohms. 
2,500 Ohms to 2.5 Megohms. @ INDUC- 
TANCE: .15 to 7 Henries, 7 to 7,000 Henries 
e@ DECIBELS: —-6 to 418, +14 to +38, +34 
to +58. The following components are all 
tested for QUALITY at appropriate test po- 


TRY FOR 10 


—e—_oa EP” LD Lv 


FIRST CLASS 


Model 79—Super Meter 
Total Price : $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


Permit No.61430 
New York, N. Y. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Moiled in the U.S. VIA AIR MAIL 


POSTAGE WILL BE PAID BY — 
MOSS ELECTRONIC, INC. <= 
3849 TENTH AVENUE — 


NEW YORK 34, N.Y. 


a 


wary WACUUM TUBE VOLTMETER 
WITH NEW 6’ FULL-VIEW METER 


Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price 


micro-ampere meter is ‘solated from the 
measuring circuit by a balanced push-pul 
amplifier. e Uses selected 1% zero tempera. 
ture coefficient resistors as multipliers. Thi: 
assures unchanging accurate readings on ali 


ranges. 
SPECIFICATIONS 


e DC VOLTS—0 to 3/15/75/150/300/750/ 
1,500 volts at 11 megohms input resistance. 
e AC VOLTS (RMS)—0O to 3/15/75/150/ 
300/750/1,500 volts. e AC VOLTS (Peak to 
Peak)—0 to 8/40/200/400/800/2,000 volts. 
e ELECTRONIC OHMMETER—O to 1,000 
ohms /10,000 ohms /100,000 ohms/1 meg- 
ohm/10 megohms/100 megohms/1,000 meg- 
ohms. e DECIBELS: -10 db to + 18 db, 
+ 10 db to + 38 db, + 30 db to + 58 db. 
All based on 0 db = .006 watts (6 mw) into 
a 500 ohm line (1.73v). e ZERO CENTER 
METER—For discriminator alignment with 
full scale range of 0 to 1.5/7.5/37.5/75/ 
150/375/750 volts at 11 megohms input re- 
sistance. 


Comes complete with operating instructions, probe leads, and stream- $ 2 50 
lined carrying case. Operates on 110-120 volt 60 cycle. Only....... 


xewwooce» SUPER-METER oe we 
A Combination VOLT-OHM MILLIAMMETER 


Plus CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENT: 
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUA 


FULL-VIEW METER 


duction. For example with the Model 7 
SUPER-METER you can measure the quality 
of selenium and silicon rectifiers and al 
types of diodes — components which have 
come into common use only within the pas! 
five years, and because this latest SUPER. 
METER necessarily required extra meter 
sale, SICO used its new full-view 6-incr 
ineter. 


SPECIFICATIONS: 


tentials. Two séparate BAD-GOOD scales on 
the meter are used for direct rendings. A 
Electrolytic Condensers from 1 MFD to 1000 
MFD. All Germanium Diodes. Alt Selenium 
Rectifiers, Ail Silicon Diodes. All Silicon 
Keetifiers, 


Model 79 comes complete with operating 


instructions, test leads, and 
streamlined carrying case. $ 50 
Use it on the bench—use it 

on calls, Only 


DAYS: 
THEN if satisfaci 


poy in easy, interest free, monthly 
payments, See coupon inside. 


We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
{f after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
detoils.) 


NO INTEREST 
‘OR FINANCE 
CHARGES ADDED! 


lf not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! 


